50-mph All-Aluminum 
Jet Passenger Ferry 
Shatters Atlantic 
Speed Records 
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Comfort And Value Come 

So Does A Precision Built 




*" Best- Bui It" claim based on an average of con su mer- repor ted problems in a series ot surveys of all '8K90 models designed and built in North America. 
Sales by Division. **Retail Deliveries by Division, 1990 vs. 1989. 
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Standard With Ford Ranger. 
Truck. 




It's no wonder Ranger owners 
always feel so comfortable. They drive 
a solid value. And Ford is determined to 



make it a lascing value. 



Buckle up-together we can save lives. 



People who build Rangers never 
forget that people who drive Rangers 
just won't tolerate imprecise sheetmetal 
fits, blemishes in the paint f inish- 



u 




And even though Ford is already the 



best-built line of American trucks* we 
never stop asking: Can we build them 
tougher? Could a fit be even thousandths 
of an inch tighter? 
Because we never rest, Ranger's sales 

lead over the competition just keeps 
growing wider** 




THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS 

ARE BUILT FORD TOUGH. 
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Stand Urn Stand Out. 

Protecting freedom takes hard work. Dedication. And sometimes sacrifice. 

But the rewards are great. 

1/ : .1 x I J _ : xL: * . i x X x_.. 



Knowing that you're doing something important for your country. 
Feeling a sense of responsibility and accomplishment. 
Doing something you believe in. Stand Up, Stand Out. 



For more information on how you con serve your country, contort your local 

military recruiter today. 




* * 
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• When we wrote about the project to build a tunnel under the English 
Channel ("England's French Connection," Sept. 1986), we envisioned the 
high-speed train being the main link between Great Britain and continental 
Europe. Now, a company called Hoverspeed has thrown a monkey wrench 
into those plans. With the introduction of a regular high-speed ferry service 
between Britain and the Continent, those traveling between the European 
Community and Britain will have a choice. The ferry is already in service. 
The Channel Tunnel is on the verge of being completed, Both the tunnel and 
the ferry ("Fast 
Ferry," page 31) 
utilize break- 
through technol- 
ogy to solve 
problems and 
reach objectives. 
Our Science/ 
Technology Edi- 
tor, Abe Dane, 
found the hull de- 
sign of the ferry 
especially inter- 
esting, combining 

a cutting-edge Dane on board the Hoverspeed Great Britain with Stephen Quig- 
g r o u n d - e f f e c t '^ of Designs, Great Britain builder. 

theory with a gigantic catamaran shape* I think youll find his report inter- 
esting even if you never intend to cross the English Channel. . . . This issue 
also contains our third and final report on the new '91 cars. You'll remember 
that our first report on early bloomers appeared in the April issue. The bal- 
ance of what's new from Detroit dominated our October issue. Now here's 
everything you wanted to know about f 91 imported cars. Automotive Editor 
Tony Swan again went the extra mile in researching our import report. In 
fact, he went several extra miles — per hour over the speed limit on at least 
one occasion while gathering material for this issue* Swan's not talking, but 

we hear he talked 
his way out of a 
130-in-a-55 stop 
in Arizona while 
wringing out a 
new Acura NSX< 
His plea? Guilty 
with an explana- 
tion. . . u Soon, 
fear of flying 
may be a thing of 
the past. New ac- 
cident avoidance 

.. , systems may. 

Swan^uHtywJthanexplanatfon. mercifully, bring 

an end to a rash of aviation accidents that have cost too much in human terms 
in recent years. Read "Happy Landings'* starting on page 41 for the whole 
story. Till next time. 
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Full rich flavor, not full price. 

Available in Kings & Kings Lights. 



SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 



©Philip Morris Inc. 1990 

M(r r s. suggested retail price. 

Kings Lights: 11 mg "tar," 0.7 mg nicotine-Kings: 14 mg 
p 'tar; r 1.0 nig nicotine av, per cigarette by FTC method. 




GIANT SKY 
FREIGHTERS 




Power To The Peop le 



Thank you for the article 
"The Hydrogen Age/ 1 We 
have to replace fossil fuels 
within not too many decades. 
Broadly, we have two alter- 
natives: the nuclear-electric 
future and the solar-hydro- 
gen future, I am convinced 
that the solar-hydrogen 
route is better, for reasons of 
cost, environment and con- 
trol of nuclear weapons. But 
nuclear-electric still has its 
believers, including notably 
your major competitor, Pop- 
ular Science. We have to get 
the word out that solar- hy- 
drogen is a truly practical, 
here-and-now choice. Thank 
you for your efforts, 

JOHN B, HODGES 
BLACKSBURG, VA 

Popular Science? Are those 
guys still around? 

Clearly as the fuel driving 
our solar system, and very 
likely our universe, hydro- 
gen is most likely to be the 
ftiel to solve our energy prob- 
lems here on Earth. As your 
article indirectly pointed out, 
the only way we could elec- 
trolyze water without using 
other fuels to produce need- 
ed energy in quantities larg- 
er than could be reclaimed by 
burning the hydrogen pro- 
duced would be through the 
use of solar energy. I was, 
however, stunned by the 
problem of needing that 
much solar electrical genera- 
tion. The statement made 
was: "According to a study 
by Joan H. Ogden and Rob- 
ert H. Williams of Princeton 
University, electricity from 
a 244-mile-diameter array of 
photovoltaic cells in New 
Mexico could electrolyze wa- 
ter into enough hydrogen 
(and oxygen) to satisfy the 
energy needs of the entire 
U.S." A 244-mile-diameter 
array? That's over 46,000 sq. 
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miles or nearly 40 percent of 
the state of New Mexico. 
What do those people have 
against people who live in 
New Mexico? Seen in anoth- 
er way, that array would con- 
stitute more than L3 percent 
of the entire United States! 
For every 10 ft. X 10-ft, area 
in this country, we would 
need, on average, a PV cell of 
12 x 16 in. ! How about using 
this as a springboard to look 
at P V cell technology? 

BARTON W. HENDRIX 
DENAIR t CA 

It was bound to happen soon- 
er or later, right? The first, 
and who knows maybe the 
final, oil war in the Middle 
East. Are we doomed to spill 
our children's guts on battle- 
field after battlefield until we 
inevitably run out of oil, or 
blast ourselves into eternity 
by going nuclear? 

There are alternate tech- 
nologies available to us that 
might just help pull us out of 
our rut forever and allow us 
to wave bye-bye to the 
OPEC nations and our de- 
pendency on them. One tech- 
nology with a great deal of 
promise is the production of 
hydrogen gas from ordinary 
water via solar-electric hy- 
drolysis. The source of this 
power is eternal — just pure 



sunlight and water, forever! 

Hydrogen is no more or 
less dangerous than many 
fuels in use today, but some 
I people are scared of it. It's 
important to inform the pub- 
lic that hydrogen production 
by this method has absolute- 
ly nothing to do with hydro- 
gen bombs or hydrogen 
fusion. With careful han- 
dling, hydrogen gas is no 
more difficult to manage than 
propane, and in many ways 
safer when vented properly. 

In my humble opinion, this 
technology may be our best if 
not totally perfect solution to 
many of our problems. I can- 
not tolerate the idea that we, 
like junkies, are doomed end- 
lessly to kill off each other for 
a poisonous black fix. If the 
public generally were to 
learn of the benefits of free- 
ing ourselves from OPEC 
control over our oil supplies, 
not to mention all the other 
advantages, maybe they 
would support changing our 
ways and insist that we pre- 
pare for a safer and saner fu- 
ture. 

JOHN MURRAY 
VANCOUVER, CANADA 

Highway Patrol 

Let's get real! The only rea- 
son anyone would spend $250 
to $400 for a radar detector is 
so they could break the speed 
limit with impunity. Holy 
cow! No one unintentionally 
finds himself driving at 80 
mph. Can we expect an arti- 



cle comparing burglar tools 
in the future? paul tenser 

SPRING VILLE, NY 

I cannot help but be in- 
trigued by your "Sign Of The 
Times' 1 article from your 
Aug. 1915 issue in Time Ma- 
chine. The sign urged motor- 
ists to voluntarily drive 
within a 30-mile-per-hour 
speed limit so that speed cops 
would not be needed to en- 
force the same. You conclud- 
ed the piece by wondering 
what became of the idea of 
an honor system regarding 
speeding, then on the facing 
page ran a full page ad for a 
radar detector. I believe if 
you have not answered your 
own question, you have cer- 
tainly provided a clue. 

DAVID R.DENNY 
JOHNSON CITY, TN 

Rack Em Up 

I am the owner of a company 
named Wooden Luxuries. 
We do custom kitchens, 
baths, specialized furniture 
and so on. Even with my 12 
years of experience, your 
pool table project (page 74, 
Dec. *89) was a challenge. Al- 
though the plan called for 
mahogany, I built my table 
out of cherry wood. And with 
the exception of how I routed 
the edges using different 
bits, it is identical to yours. I 
hope to see more projects 
like this one in the future, 

DOUGLAS T- STEWART 
ASHE VILLE ,NC 



6 




Reader Doug Stewart's 
finished product. 
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Easy to wear. Hard to resis 

STETSON" FITS, 



© Coty. NY 1989 



Old Timer knives 
are like good Mends. 
After 40 or 50 years, 
you're just getting to 

1 ***w t t 4l% 0ur Patented Sealed- 

lOll IVA/ TnPTTl Pm Construction 11 makes 
1Y11V/TT lAlVlllt Schrade® pocket knives 

the strongest in the world. Which is one reason we back them 
with a lifetime warranty. So while jf 



friendships don't always last, 
good-lookin\ great-handlm' 
Old Timer® knives do. 



>E CUTLERY 



Built To- Last A Lifetime. 
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In a side-by-side comparison between the Honda Accord and the Plymouth Acclaim, the 
differences are clear. The Acclaim has more interior room, more passenger room with 
available seating for six, greater power with available V-6 and turbo, standard driver's-side 
air bag and our exclusive 7 year or 70,000 mile powertrain warranty* All told, the Acclaim 
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Honda Accord. 



•Protects engine, powertrain and covers outerbody rust through. See limited warranty at dealer. Restrictionsapply, 
+Base sticker price comparison, Std. equip, may vary. Buckle up for safety! © Hymoiith/Chrysler Motor*. 1990 
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has over 50 standard features and a price tag that's over FTJ AriiiQittonO" Dliimnnth 
$1500 less than the Accord? So just call 1-800-Rymouth hM HUVdllldyC- rlylllUUlll 

for purchase or leasing information. Or visit your local Chrysler-Plymouth dealer for a test 
drive. The Plymouth Acclaim. When you consider all its advantages, nothing compares. 




More room. 

More available 
seating. 

Longer power- 
tram warranty. 

Available VS. 

Standard driver's- 
side air bag. 

Over $1500 less. 




Plymouth Acclaim. 
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TIME MACHINE 



75 YEARS AGO: DECEMBER 1915 
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Stage Fright 

The 20th century was taming 
the wild, wild West, but bad 
guys still stalked the moun- 
tains of Colorado. To counter 
their depredations, one mo- 
torized stagecoach operator 
outfitted his vehicle with a 
wire-mesh cage for mail and 
passenger's valuables. The 
time and effort needed to 
break into the cage, he rea- 
soned, would deter robbery. 
In case the stage ran into real 
desperadoes, however, he 
advised supplanting the cage 
with a steel pillbox housing 
several well-armed gunmen. 



Mountain Climber 

In another example of 
technology taming the 
West, electricity was 
overtaking steam as 
the driving force along 
the railroads of the 
Rockies. Steep in- 
clines tended to tax 
steam engines, which 
often choked passen- 
gers with sulfurous 
fumes. So the Chica- 
go, Milwaukee and St. Paul 
Railway electrified a 440- 
mile route through Montana 
and marshaled 42 of the 
world's biggest electric loco- 




motives. The trains, which 
used the new technique of re- 
generative braking, soaked 
up 3000-volts DC from near- 
by hydroelectric plants. 



50 YEARS AGO: DECEMBER 1940 
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Prop Tracks 

Before the birth of the Inter- 
state Highway system, rail- 
roads offered dead-straight 
rights of way that inspired 
visions of transportation Uto- 
pia* Our cover story pro- 
posed replacing tracks with 
6-lane highways. Prop-driv- 
en vehicles would race down 
the inner lanes at 200 mph, 
balanced on a single line of 
rubber wheels. Meanwhile, 
serpentine, articulated 
freight trucks would domi- 
nate the middle lanes. The 
outer lanes would be re- 
served for passenger cars. 




25 YEARS AGO: DECEMBER 1965 
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Do- It -Yourself Xmas 

Ho-ho-ho home-shop proj- 
ects were our theme. We 
gave you plans for moving 
yard displays animated by 
pulleys, connecting rods and 
small direct-drive motors. 
Toy ideas included spring- 
driven boxing puppets, sure 
to be a knockout with the 
boys, and a doll's house based 
on your own home. To bring 
our plans to life you clipped 
patterns from the magazine, 
soaked them in vegetable oil, 
mounted them on slides and 
projected the images onto 
plywood. 



Kamikaze Robots 

Although television was an 
infant science, teleoperated 
weapons were already on the 
drawing board. Two Chicago 
engineers outlined a remote- 



control miniature dive- 
bomber that sought out its 
target with the aid of a TV 
camera* Flocks of the 
drones, shepherded by a con- 
trol plane, could carry out 
carpet-bombing missions. 





Surface Effects 

The J 60s saw the evolution of 
the hovercraft from nautical 
novelty to workhorse of the 
English Channel, In 1965, 
California commuters expe- 
rienced the United States' 
first commercial air-cushion 
service. A 60-mph British 



model churned across the 
San Francisco Bay right up 
onto the runways of Oakland 
International Airport. 
Meanwhile, naval architects 
were developing second- 
generation craft, from 2-man 
sport models to 500-passen- 
ger behemoths. 
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You won't need backpacks or hiking boots to 
accomplish this feat, as long as you're smart enough 
to take along your IQ— the super slim 1Q Zoom 700, 

This incredibly compact camera offers a full range 



of automatic features that are simple to operate. So 
you can concentrate on enjoying the scenery instead 
of worrying about how to capture it. 

The power zoom lens, first introduced by Pentax, 
lets you choose any focal length between 35mm and 
70mm, plus a macro setting for close, detailed images. 
The IQ Zoom 700 has many other features that lift picture- taking 
to new heights. Built-in auto flash, backlight compensation, daylight 
sync and slow-shutter speed sync assure beautifully exposed photos 
from dawn to dark, outdoors or in. 

The pushbutton ease of this camera even has such unconventional 
features as a multi-exposure mode, and the self-timer lets you capture 




King of the Hill at 35mm Roped in by rmaro mode. A U pictures taken with the IQ Zoom 700 and Kodak Ektarfitm. 
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Insurance terminology can often be confusing. Which is why a Prudential agent will answer as many 
you can understand. So you can get your insurance needs off the ground. 

■ 
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questions can be complicated 




mple. 




questions as you have, as many times as you want, in everyday words 

Your piece of the Rock, We worft let you get it, until youVe got it, XhOPrUCl©ntl3l 
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After 6 weeks 
in a boom box, 
how much power is 
left in this battery? 






NEW! 

c0 B8f 



RACE 






The answer is at your fingertips. 



The Copper Top™ Tester tells you instanffy 
if a battel? is good or if it needs to be replaced. 
So you need never get stuck with a boom bo* 
that won't work. 



ff you're not sure how much power a battery 
has left- just pop it in the tester Ifs part of 
the package. Ifs absolutely free. And ifs only 
from Duracell. 
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UPDATE 



News Of Tomorrow's Technology Today 




Japan's Jumbo Jet-Freighter Of The Future 



TOKYO, JAPAN— Japan's 
principal shipbuilders have 
joined forces with govern- 
ment researchers to create a 
high-speed superfreighter 
that will leave existing cargo 
ships in its wake. 

The Techno-Superliner is 
expected to be 330 ft . long, 
and carry more than 1000 
tons of cargo at 50 knots. 

Two versions are under 
consideration. Mitsubishi 
and Mitsui are examining a 
surface-effect variant, es- 
sentially a big hovercraft. 
Meanwhile, Kawasaki, IHI, 
NKK f Sumitomo and Hitachi 
are looking into a small- 
waterplane-area twin-hull 
(SWATH) design to lift the 
hull above 6-fL waves. 

To meet its performance 



goals, the cargo ship will run 
on 25,000-hp gas-turbine 
powerplants featuring ce- 
ramics and other advanced 
materials, The engines, four 
per ship r should boast 60 per- 
cent thermal efficiency and 
need a third the maintenance 
of conventional engines. 

At full throttle, the Super- 
liner's speed will be 2 l /2 times 
the average speed of conven- 
tional container vessels. 
That pace will allow the ship 
to make the Tokyo-to-Tai- 
wan run, normally a 3-day 
trip, in less than 24 hours. 
Travel time to the U.S. 
would be cut to three days. 

Edi lor: Abe Dane 
Assistant Editor: Greg Pope 
Contributors: Alexander Bag ley, 
Stephanie Denmark, Mike Fillon, 
Oliver Fultz 



The researchers aim to turn 
t he project o ver to a shipbuild- 
er in 1993 and have a work- 
ing Superliner by 2000. 



Four gas- turbfne- powered 
waterjets propel SWATH 
version of Japan's Teohno- 
Superliner to 50 knots. 



Highlights This Month 

Splash Landing — Jet-powered seabird 
may be the mightiest plane yet 

■ Person To Person — Satellites and handheld 
phones link any two points on Earth, 

■ Electric Dreams — NASA has an eye on 
the ion engine. 

■ Sky Surfers — Hypersonic planes ride their 
own Shockwaves for better lift 

■ Space Regatta — Solar wind carries 
interplanetary sailcraft to Mars, 

■ Now You See Me — Magellan Venus 
probe stops playing hard to get 
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Shockwave Surfers 



COLLEGE PARK, MD— 
A future hypersonic aircraft 
may surf on the Shockwave 
produced by its blistering 
passage through the air. 

On such a vehicle, called a 
waverider, the Shockwave 
clings to the leading edge, 
confining the high-pressure 



zone behind it to the plane's 
underside. The waverider 
thus enjoys a lift-to-drag ra- 
tio 10 times that projected 
for conventional hypersonic 
planes. 

Under a NASA design 
program, Ohio State engi- 
neers have developed specs 



for several waverider vehi- 
cles, including a hypersonic- 
engine testbed and a Mach-6 
business or spy jet 

Meanwhile, University of 
Maryland researchers pro- 
pose a Mars mission using a 
waverider that carries out an 
aerogravity assist flying up- 
side down through Venus's 
atmosphere. The wave- 



Waveriders include Ohio State's 
Stingray business jet (reft and 
right) and unmanned hyper- 
sonic engine testbed (center). 

rider's high lift-to-drag value 
would work in reverse, pull- 
ing the craft down into the at- 
mosphere, so that when it 
slingshots off toward Mars, it 
gains the maximum boost 
from Venus' s momentum. 



Tilt-Prop Alternative 



LONG BEACH, CA— A hy^ 
brid aircraft with tilting 
props mounted midwing may 
offer a low-cost, high-per- 
formance alternative to the 
V-22 Osprey tilt-rotor. The 
Patriot, under development 
at American Aircraft Corp,, 
will dash at more than 435 
knots and have an operation- 
al ceiling near 45 , 000 ft. 
Engines lie above the rear 



fuselage, not at the wingtips 
as on the Osprey. Their posi- 
tion reduces wing-loading, 
which adds to maneuverabil- 
ity and gives the aircraft a 
stall speed of between 30 and 
60 knots. The props them- 
selves are far simpler than 
the V-22's, sacrificing hover- 
mode maneuverability for 
light weight and economy, A 



ducted fan in the aircraft's 
nose provides extra stability 
in vertical flight. 

AAC has designed three 
variants: an ordnance-laden 
gunship, a troop-lift version 
and a commuter shuttle. The 
company revealed a nonfly- 
ing prototype at last sum- 
mer's Dayton Air Show. 

Patriot can carry up to 48 
troops or pack massive 
firepower, arrayed around 
360°, for shock assault. 




X marks the spot where chip- 
etching X-rays emerge. 

Cheap X-Rays 

ITHACA, NY— Instead of 
dropping megabucks for par- 
ticle accelerators (see Tech 
Update, page 19, June ? 90) t 
electronics firms could make 
chip-etching X-rays much 
more cheaply, say Cornell 
University physicists. 

They've crossed two mag- 
nesium wires between elec- 
trodes on a pulsed power 
generator. Pulses packing 
500,000 amps vaporize the 
wires. Where the wires 
cross, radiation erupts, in- 
cluding X-rays suitable to 
write ultrafine circuits. 
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THE ~l . / x ' 

SIMPSONS 

T-SHIRTS 

Let everyone know who 
your favorite family is! Full 
color design on easy-care 
shirts. Available in kids' 
sizes, from infant to 20, 



THAT SMELU * 




WATTLL t &€TT «J 



GANGWAY, 
MAN 1 . 



THE 




SIMPSONS FIGURES 

Stand-up 3-D replicas 
Of your favorite 
characters from 
the hit TV show, 
each with a 
recognizable 

saying. 
Ages 4-up, 



w«y you 

LITTLE—l 



15 Each 



The Simpsons ™ 1990 Twentieth Century Fox 
Film Corporation, All rights reserved. 




SHOP 'N SAVE TIL MIDNIGHT MONDAY-SATURDAY! 



OPEN LATE SUNDAYS 
STARTING NOV. 19, 
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GENESIS 
SYSTEM 

Amazing 16-bit technology 
brings the graphics and 
game play of the arcade 
into your home, Includes 
control pad, awesome 
Altered Beast game. 

189" 



Also available: 

GENESIS 
CONTROL PAD 

POWER BASE 
CONVERTER . . 



18" 
34" 





Sega Genesis 

ARNOLD PALMER ^ CQ99 
TOURNAMENT GOLF OU 

Sega Genesis CD 99 

TOMMY LASORDA BASEBALL UU 

Sega Genesis 

THE REVENGE C099 
OFSHINOBI Utf 

SOME PRICES MAY BE 
LOWER IN STORE. 



4 




X- If* 



G£NESIS 





mm v 

BIT CARTHIDQC 



Seqa Genesis CJI9Q 

GHOULS N GHOSTS 

Sega Genesis EOQQ 
GOLDEN AXE UU* 

Sega Genesis "7QQQ 
PHANTASY STAR II # 9™ 
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GAME BOY 



NINTENDO GAME BOY 

Unique portable video game 
system with quality graphics 
brings the power of Nintendo 
to the palm of your hand! 
Includes stereo earphones, 
Video Link for simultaneous 
2-person play, Tetris Game 
Pak and batteries, 

Also available: 

GAME BOY RECHARGEABLE 
BATTERY PACK 




29" 

GAME BOY NYLON QOQ 
CARRYING CASE p 35 * 



ndo 



(These games sold separately. J 









Nintendo* 



NINTENDO 
ACTION SET 

Popular video game 
system with control 
deck, controllers, 
Zapper light gun, 
and Duck Hunt/ 
Super Mario Bros. 
Action Pak. 

Also available: 

NES FOUR SCORE 

NES ADVANTAGE 
JOYSTICK 



99" 



2799 
3999 



(These games sold separately.) 




ATARI LYNX 

Portable game system 
with AC adaptor, 
California Games ""^ 
cartridge, Com Lynx 
cable which lets you 
play with up to 8 
other Lynxes. /, 



Atari Lynx 

GAUNTLET 

Atari Lynx 

KLAX 

Atari Lynx njIQQ 

BLUE LIGHTNING . 

Atari Lynx a ado 

SLIME WORLD ......... .dl 33 
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COMMODORE 
64C TEST PILOT 

Complete computer system with 
1541 disk drive, joystick, RF 
modulator, plus FIVE action simula- 
tion programs, like "Advanced Tac- 
tical Fighter" and "Tomahawk". 

1541-11 DISK DRIVE 

External 5 1 A" floppy disk drive for 
C64 and C128; storage capacity of 
170 kilobytes, small footprint. 



29999 

199" 



1084S STEREO COLOR MONITOR 

RGB Composite color to maximize 
the video capabilities of your Com- 
modore computer; 13" monitor. 



339" 
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FISHER-PRICE \M > / /. 

TOURNAMENT TABLE \ ' ' 

The 3-in-1 game center! Offers three action- 
packed games the entire family will enjoy. Fast 
and easy to change from game to game, plus all 
game pieces and surfaces store right in the table. 

Ages 7-up. (Fo ur AA batteries not included} 



179" 



EASY STORAGE 



SOME PRICES MAY BE 
LOWER IN STORE. 
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NIKKO 



NIKKO'S RADIO CONTROL 
BLACK THUNDER 

Loud and proud, the Black Thunder sounds as 
I • / tough as it looks! Featuring real engine sound^ 

screeching tires and a working horn, this y • 
macho pickup also works in two forward 
speeds plus reverse. Includes oversized 
air-filled off-road tires, and a full-function pistol 
grip transmitter. Ages 6-up, 



(9V battery. 7.2V battery pack not included} 



59" 
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NIKKO S RADIO V. 
CONTROL CESSNA 

Get the holidays off to a flying 
start! 1/15 scale Cessna flies at 
your command with precise 
rudder control, automatic motor 
cut-off, charger. Ages 10-up. 

(Six D, eight AA batteries not included) 
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MICRO MM 

CITY SCENES CARRY-CASE PLAYSETS 

Choose from 6 different playsets with win- 
dows that realty light upl Each set oomes with 
two Micro Machines vehicles, and features 
opening garage doors- Police, Fire, Train or 
Gas Stations. Ages 5-up. 

(Two AA batteries not included.) 
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A. MICRO LIGHTS 

SPECIAL OFFER! Free Micro Lights 
vehicles with purchase of 2-Pack. 
Details at store. 



B. ELECTRONIC CITY PLAYSETS 

Choose Combat or Emergency City, 
It's Micro action with electronic lights 
and sounds. Ages 5-up. 

(Vehicle, two AA batteries not included) 



a SUPER MICRO LIGHTS 

Working head and taillights, plus 
right-up interiors. Ages 5-up. 

D. BLAZE & ROAR VEHICLES 

Each features working light, plus two 
different sounds and Its own building! 
Ages 5-up. 

SOME PRICES MAY BE 
LOWER IN STORE. 



16 Each 

6 Each 

799 

M Each 
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MARVEL SUPER HEROES 

Choose from S of your all-time 
favorite comic book 
heroes, each with 
accessories and fully 
articulated. Ages 5-up. 1 tach 



499 

ll Each 




MARVEL SUPER HEROES 
TRAINING CENTER 

Specially designed features comple- 
ment the unique power 
and action of each 
figure. Ages 5-up. 

(Figures sold separately) 





29" 



CAPTAIN AMERICA'S 
TURBO ROADSTER 

Free-wheeling vehicle with ramming 
shield and getaway 
glider wing, Opening 
roof. Ages 5-up. 

(Figure soJd separately) 



1799 



SPIDERM AIM'S ROADSTER 

Multi-purpose, free-wheefing vehicle 
with hinged canopy, 
extension cable spider- 
web. Ages 5-up. 

(Figure sold separatefy) 
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GEOFFREY GIRAFFE 
HEAVY IRON TRAIN SET 

Six-unit electric set with die-cast smoking loco 
Geoffrey boxcar. 45x27" layout. Ages 8-up. 



199" 
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ROLLER DERBY ROLLERS 

We promise you'll really rock in these 
Rollers. The hottest roller skates to hit 
the streets in years, each features 
urethane wheels and toe stops, sealed 
bearings, lightweight chassis and 
double-action aluminum trucks. Men's 
sizes 6-10 or women's 6-9, 





MICHAEL JORDAN 

ELECTRONIC COUNTDOWN BASKETBALL 

The seconds are counting down, MJ has the ball 
and he passes to you for a 3-pointer at the 
buzzer. You let fly with a fadeaway and it hits! So 
now you can do It every night with Countdown 
Basketball. Electronic shot clock and scoreboard 
let you play with up to 4 players at once. Also in- 
cludes two balls, T adjustable pole, basket, net 
and detachable ball-return net. Ages 5-up. 

(Four AA batteries not Included) 
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ENCORE 

Song-filled party game that tests 
each team's knowledge of lyrics, 
racing against the clock. Adults. 



CLAIM TO FAME 

The new party game in which you 
can do anything to win . . . but 
you've only 60 seconds! Adults. 



TRIVIAL PURSUIT 
DISNEY EDITION 

Separate question/answer cards 
for adults and kids, so the whole 
family can play. Ages 7-up. 



t 



t 



«99 



19" 



9499 
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TRIVIAL PURSUIT 
1980'S MASTER GAME 

The decade's only a year gone, 
but how well do you remember 
names and events? Ages 13-up. 



TRIVIAL PURSUIT 
1960'S MASTER GAME 

Wear your Nehru if you really 
want to do well; tests headlines, 
sports, more. Ages 1 3-up. 

SOME PRICES MAY BE 
LOWER IN STORE. 



2499 
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R4RKER . 
BROTHERS | 
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CROSSFIRE 

Blast the pucks 
see them spin 
and roll! 
Ages 6-up, 



2299 



SCATTERGORIES 

How many categories 
can you match 
using words that 
begin with the 
same letter? 
Ages 12-adult 



1 9 99 



JENGA 

Can you keep the 
tottering tower 
from toppling? 
Ages 6-up. 



1499 



ELECTRONIC 
TALKING 

BATTLESHIP 

Hits and sinkings are 
announced! 
Ages 8-up. 

(Four AA batteries 
oat included) 



39" 



SOME PRICES MAY BE 
LOWER IN STORE. 
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OVER 450 TOYS 'R' r US 
STORES COAST TO COAST, 
CHECK YOUR PHONE BOOK 
FOR THE STORE NEAREST 
YOU! 
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Global Remote 
Phone Service 

SCHAUMBURG, IL— The 
most ambitious use of the 
coming generation of low- 
cost, lightweight satellites 
yet proposed is a worldwide 
telecommunications system 
organized by Motorola. The 
network, called Iridium, 
would allow callers to com- 
municate from anywhere, 
without knowing the location 
of the dialed party. 

Seventy-seven satellites, 
each weighing only 700 
pounds, would circle the 
globe pole-to-pole in low 
Earth orbit, ensuring that 
every point on the planet 
would be in line of sight with 
a spacecraft. Each satellite 
would project a 350-mile-dia. 




coverage "cell" that sweeps 
across the surface as the 
spacecraft orbits. 
Motorola hopes to begin 



launching the satellites on 
expendable rockets in 1992, 
possibly using Pegasus- 
winged boosters. 



Iridium lightsat takes call from 
remote handset, checks billing 
via ground station, and relays 
can via sister satellites. 



Ion-Thrust er Space Engines 



TULLAHOMA, TN— Seek^ 
ing alternatives to chemical 
rockets, NASA and other 
space agencies are eyeing 
weight-saving electric pro- 
pulsion systems. One front- 
runner is the ion thruster, 
which has the potential to cut 
a Mars mission round-trip 
time to nine months. 

In an ion thruster, a gas 
such as xenon is fired into an 
ionization chamber, where it 
meets a shower of electrici- 
ty — electrons racing from a 
cathode to an anode. The 



electrons strip other elec- 
trons from the gas atoms, 
converting the atoms into 
charged ions. 

Charged grids located be- 
hind the chamber accelerate 
the ions into a thrust beam. 
Beyond the grids, a second 
cathode restores neutrality. 

Small-scale European and 
Japanese ion thrusters will 
be launched on test satellites 
in 1992. Meanwhile, NASA is 
probing durable grid materi- 
als with an eye to scaling up 
for a Mars mission. 
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NASA's Green Machine 
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MOUNTAIN VIEW, CA 
— When astronauts return 
from missions, they're sick of 
freeze-dried rations and of- 
ten crave fresh produce. To 
satisfy that desire in space, 
NASA's Ames Research 



Center is developing a hy- 
droponic garden to fit a 
standard equipment rack on 
Space Station Freedom. 

Inside the salad machine, 
lettuce, carrots, tomatoes 
and other vegetables will 





Space plants in sNde-out chambers (left) can sprout upside-down in 
micr ogravity, Working model (above] has grown lettuce. 



grow in soilless nutrient solu- 
tions. Output requirements: 
three salads per person per 
week for a crew of four. 

Water transpired by the 
plants will recycle into the 
nutrient delivery system and 
may ultimately supply pota- 
ble water for crew consump- 
tion. In addition, the plants 
will add oxygen to and re- 
move carbon dioxide from 
the machine's air, which can 
be furnished to the cabin en- 
vironment as part of a bio- 
regenerative life-support 
system, 

Ames currently has a 
working model and aims for 
an operational rack system 
by the launch date of the 
Space Station. 
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Super Cargo Seaplane 



PARIS, FRANCE— A gi- 
gantic 8-engme cargo plane 
would operate .strictly from 
ihv >vu>> inidrr a proposal 
aired by a study group here. 
The plane, designated Hy- 
dro 2000, would have a maxi- 
mum takeoff weight of 2.2 



million pounds, outlining the 
current world heavyweight 
champion — the Russian 
An-225 Mriya — by a million 
pounds. 

The Hydro 2000 group 
suggests maritime shipping 
outfits that have heavv-lift 



machinery and container fa- 
cilities in place could operate 1 
the aircraft. This would keep 
the behemoth from pommel- 
ing runways and adding to 
congested freight-terminal 
airspace. The plane would 
have no landing gear. 

The group is currently so- 
liciting interest in feasibility 



The 330-ft.-long cargo seaplane 
wilf be world s biggest, stron- 
gest aircraft, if French backers 
win support from pfanemakers. 

studies from U.S., Soviet 
and Japanese aerospace com- 
panies, aiming ultimately to 
assemble a multinational 
consortium to build the 
cargo plane. 



Rover That Rolls Over 



i 
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PASADENA, CA— Contin- 
uing the quest for a foolproof 
Mars rover, engineers at 
NASA's Jet Propulsion Lab- 
oratory (JPL) have tackled 
this question: What happens 
if the unmanned explorer ac- 
cidentally flips over? 

A pair of auxiliary wheels, 
linked to the front wheels by 
twin levers, would enable a 
capsized rover to right itself, 
as well as negotiate steep 
slopes and ledges. Wheels 
and levers on the unmanned 



vehicle would be indepen- 
dently powered. 

Should the rover land on 
its back, the auxiliary wheels 
would swing forward and un- 
der the front wheels, raising 
the front of the articulated 
vehicle. The rear wheels, 
mounted on movable arms, 
would then climb over the 
auxiliary wheels and front 
wheels until the rover turns 
over. 

The extra wheels would 
also act as outriggers to sta~ 




























In top three frames, extra wheels move under flipped rover, Bottom 
frames show rear wheels rolling over other wheels to right rover 



bilize the vehicle on uneven 
terrain and help drive the 



rover up Martian hills as 
steep as 40°, 
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Fiber opt ics Latest Angle 




LONG BEACH, CA— Game 
fish that feed at great ocean 
depths often ignore conven- 
tional lures because surface 
light doesn't penetrate far 
enough to make them visible. 

A California inventor may 
have overcome the problem 
by developing an electrically 
powered deep-sea lure that 
mimics biolumineseence, the 
firefly-like light given off by 

Artificial bioJuminescent squid 
uses the flash of fiberoptic! to 
fool preying fish. 



deep-sea shrimp, squid and 
some small fish. Tuna, marlin 
and shark often dive deep to 
prey on these bioluminescent 
organisms. 

Light-emitting diodes feed 
optical fibers, which distrib- 
ute a deceptive glow through 
the mock-squid's tentacles. 
The lure's body resists deep- 
water pressures and has a 
flashlight-style depressible- 
plastic on/off switch. 

Inventor Mark Treon has 
patented the device and is 
testing prototypes. 
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Lets get it together buckle up 

See your Chevrolet dealer for 
terms of this limited warranty 



( U 1 

BUMPER TO BUMPER PLUS 







23Qlbs4L 



torque. 




60 horsepower. 



Shift-on-the-fly InstaTrad 



The light bar on $-10 Baja is not a roll bar The support will not protect you in an accident. Chevrolet, the Chevrolet emblem and S~tO are regis 

trademarks and Ch-jv : , is a trajaemarfc ol the GM Corp J 990 GM Cor p All Rights He ,-: 'Based on 1989 light-duty truck reyislrat 




Chevy S-10 Baja 4x4, 4.3L V6. The biggest engine in a compact pickup. It's another 

reason more truck owners switched to Chevy last year than to any other truck* Chevy STO Baja 
4x4. Winning the hearts and minds of bona fide off-road enthusiasts. With more standard 
horsepower than Ford. More standard torque. Anytime you buckle in, it's a rush. 



M ore People Are Winning With 




of America. TODAY'S TRUCK IS CHEVROLET. 
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TECH UPDATE 




Solar-Wind 
Sailcraft 

WASHINGTON, D.C.- 
Five hundred years after Co- 
lumbus made his voyage of 
discovery, account it flotilla 
of solar sails will race across 
the void between Earth and 
Mars, if current plans hold. 

The solar sails are sheets 
of aluminized plastic, some as 
broad as a city block, They 
would unfurl from canisters 
rocketed into a high Earth 
orbit. Solar wind, consisting 
of particles streaming out 
from the Sun, would propel 
them past the Moon and to 
Mars in one to five years* 

Three U.S. design teams 
have submitted entries. 
Johns Hopkins University 
offers a disc-shaped sunflow- 




Launched via Pegasus booster, Johns Hopkins University's soiar sail unfurls in space. The disc-shaped sun- 
f Power sail would carry a scien t i fic-rns t ru ment package to Mars, 



er sail made of thin, triangu- 
lar petals. The World Space 
Foundation has designed a 
huge square-rigged entry, 
while an 8-armed, rotating 



"heliogyro" comes from the 
Massachusetts Institute of 
Technology. Italy, England, 
China and the Soviet Union 
have also designed sails. 



To launch the vehicles will 
require at least $10 million up 
front, funds that race orga- 
nizers are currently trying to 



raise. 



Micro-Powerplants 



MQREISTOWN, NJ— Per- 
haps the smallest electro- 
chemical devices ever made, 
tiny fuel cells built right on to 
microchips could power elec- 
tronic equipment without 
batteries. Prototypes of such 
fuel cells, less than 20 mil™ 
lionths of an inch thick, have 
been developed at Bell Com- 
munications Research. 

The device generates pow- 
er when a mixture of air and 
fuel gas, such as hydrogen, 
is blown over its surface, 



starting an oxidation-reduc- 
tion reaction that creates an 
external flow of electricity. 

The Bellcore researchers 
believe the cells could be 
printed on continuous plastic 
sheets, which could then be 
rolled into open spirals 
through which the fuel gas 
could be passed. They are 
also investigating how to 
deposit the cells right onto 
microchips, to supply power 
to tightly packed high-speed 
switches. 



Micro fueJ cell consists of two 
thin electrodes separated by 
gas-permeable electrolyte. 



FUEL GAS 

OXIDANT 

FUEL -OX ID ANT 
MIXTURE 





OUTER 
ELECTRODE 



ELECTROLYTE 



INNER 
ELECTRODE 



Magellan Starts Mapping 




PASADENA, CA— After 
teasing NASA's Jet Propul- 
sion Laboratory with tempo- 
rary communications losses, 
Magellan has settled down 
to begin mapping Venus and 
has already returned images 
of startling clarity. 

Both the main and backup 
attitude-control computers 
on board the probe went hay- 
wire, and the spacecraft 
shifted into safe mode, turn- 



Magellan's radar mapper has re- 
turned an image of a f 2-mile 
swath of Venusian landscape 
(right), featuring lava-filled val- 
leys and mountain ridges. 



ing its solar panels toward 
the Sun and pulling the an- 
tenna off-line with Earth. 
JPL controllers regained 
contact, lost it again, then re- 
established a linkup with the 
probe. They then radioed in- 
structions to override the 
fault-protection system and 
keep the antenna pointed at 
Earth. 

Meanwhile, tests revealed 
that the synthetic-aperture 
radar is working flawlessly, 
cutting through cloud cover 
to resolve details spaced as 
finely as 130 yards apart. Ge- 
ologists are surprised at the 
scale of wrinkling on the 
planet's face, which suggests 
a violent past. HE 
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When the view 

is priceless... 




make sure you've packed a Pentax. Pentax 
binoculars deliver unsurpassed clarity, 
ruggedness, and design at a price that won't 
break your back! Pictured (top to bottom) 
Models 10x24 UCR 7x20 DCF, and 7x35 PCF 



Manufacturers of Binoculars * MonocuJars 1 Cameras* Lenses* Video 
35 Inverness Drive East* Englewood. Colorado 80112 
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This year's import crop emphasizes sexier styling, more power 

and new standards in luxury. 



BY RICK TITUS, West Coast Editor 





• We hate to be the ones to say this, 
but we're going to anyway. The 70s 
and 7 80s were pretty dull as far as 
imported cars go. Sure> there were 
exceptions. There always are. But 
once you get past a handful of 
cars— the Ferraris, the Z ■cars, the 
Porsches — what did we really get 
from foreign shores? Mainly econo- 
boxes. Long gray lines of small 
sedans that did a yeoman job of 
transporting several people from 
point A to point B. And all of them 
were as reliable as a tooth filling* 
And about as exciting to drive . 

But now here we are into the '90s, 
and things are definitely heating up. 
If you like cars for more than merely 
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AGURA NSX 



their utilitarian value, then this is 
going to be your decade. Yes, there 
will be the usual and necessary sta- 
ble of point- A-to-point-B hardware 
(most of which is quite good). But 
for the automotive romantic, some 
seriously hot performers are on the 
boards. 

What makes this news even bet- 
ter than usual is that we're talking 
about performance cars with excit- 
ing styling and luxurious comfort, 
yet aimed at the real world middle- 
market. Cars that, despite their 
slick looks and fantastic accelera- 
tion numbers, sell for figures attain- 
able by mere mortals. And that is 
something to get excited about. 

PM PHOTO BY MIKE GAS PAR 



Alfa Romeo 

Since its takeover by Fiat nearly 
two years ago, Alfa Romeo has been 
busy introducing its all-new 164 
sports sedan and refining its aging 
Alfa Spider. 

The new 4-door 164 is the result of 
a 4-year joint development effort 
between Saab and Alfa Romeo on a 
sports/luxury sedan platform for 
shared use. The outcome is a prod- 
uct of outstanding handling, per- 
formance and comfort. A car that 
should give Alfa Romeo a far great- 
er presence in the American market 
in 1991, 

As for the Alfa Spider, driving 
comfort was the principal focus in 
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its updates. Interior trim and finish 
levels are refined with new seats, 
door panels and center console. 
Standard power steering and now an 
optional automatic transmission 
speak volumes about Alfa s intention 
to take the old Spider upscale. And re- 
finements made to the Spider's 2.0- 
liter, 120-horsepower, 4-cylinder en- 
gine go a long way toward improving 
its driveability. 

Last, but certainly not least, are a 
number of external cosmetic changes. 
There*s a new bumper, with an en- 
closed grille, which serves to give the 
Spider a lower, sleeker, more aerody- 
namic look. New side skirts and new 
rounded trunk and fender lines with a 
smooth-edged full-width taillight 
bring the Spider's styling well into the 
'90s. In total, these small adjustments 



add up to a very refreshing — and 
much needed — facelift on a timeless 
sports car. 

Acuta 

Although the superb NSX sports car 
is soaking up most of the attention, 
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SPOTLIGHT 

Mitsubishi 3000GT VR-4 



• Sporting every conceivable high-per- 
formance gadget known to an engineer, 
the 3000GT VR-4 is Mitsubishi's way of 
serving notice to the motoring world that 
they're here — with a vengeance. With 
24 valves, four cams, two turbos, two 
intercoolers and 307 hp t the 3-liter V6 
propels the 3800-pound 2 + 2 to 13.7- 
second quarter miles and 160-plus mph 
top speeds. Shod with 245/45 R-1 7 rub- 
ber on all four corners, there's plenty of 
4wd traction, and enormous 4-wheel 



discs to haul it down as well. There's 4- 
wheel steering, an airdam and spoiler 
that deploy electrically at higher speeds 
and retract in town. Even the muffler has 
a dashboard switch to alternate between 
performance and quiet modes. 

With styling guaranteed to attract ev- 
ery cop within miles, the Mitsu will readily 
leave an L98 Corvette behind — and still 
have room for a couple of short people or 
some suitcases, 

—Mike Allen 
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Honda's Acura division has also been 
working overtime on its real bread- 
winner, the Legend series. The result 
is brand-new replacements for the 
popular Legend coupe and sedan, re- 
designed, in the Honda tradition, 
from the ground up. 

The Legend story starts with a re- 
engineered version of the car's 24- 
valve sohc aluminum-alloy V6 engine, 
bumped up to 3.2 liters (from 2.7) and 
a robust 200 hp (from 161 hp), in re- 
sponse to criticisms of rather ordinary 
performance in the original car. A re- 
designed valve train reduces recipro- 
cating mass by 15 percent, which 
improves throttle response and 
overall operating smoothness. 
Honda has mounted the redesigned 
V6 longitudinally, rather than trans- 
versely, improving front/rear weight 
distribution to 60/40 from 62/38 in the 
original* 

The chassis has also had its share of 
attention, with a general stiffening to 
improve handling, and the double 
wishbone all-independent suspension 
has also been revised. 

The new Legends are slightly larg- 
er than their predecessors in every di- 
mension, and are also a tad heavier. 
As you'd expect, there are new bends 
in the sheetmetal to go with all this 
engineering. What you might not ex- 
pect is that the new Legends aren't 
quite as aerodynamically efficient as 
the originals. 

However, it seems certain that this 
small step backward will be more than 
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offset by the Legend's many 
other improvements, as well as 
its new-found muscle. 

BMW 

Floor traffic in BMW dealers' 
showrooms in 1991 should prove 
an interesting mix of personal* 
ities and economic profiles. 
With a lineup of mouth-water- 
ing products ranging in price 
from $20,000 all the way to near- 
ly $80,000, BMW sales person- 
nel are going to have to quickly 
decide if they're talking with 
rich people or their servants. 

The new 318i is based on the old 320 
platform, which, with a slightly de- 
contented appointment list and a 
smaller (but thoroughly potent) 16- 
valve, L 8-liter, 134-hp, 4-cy Under en- 
gine, brings the old 320 body back to 
affordability. In execution, the pack- 
age works quite well. Still a satisfy- 
ingly snappy performer if driven hard 
enough, the new 318i is light and pre- 
cise to the touch, yet provides plenty 
of comfort, quality and that good old 
BMW mystique. 

As for the economic high-rollers, 
BMW's new dream machine is likely 
to be the all-new 850i coupe. And who 
could blame them? Built as the re- 
placement for the long-loved and still 
gorgeous 635CSi, the new 850 is total- 
ly state-of-the-art in terms of engi- 
neering, styling and manufacturing* 

Powered by the same 300-hp VI 2 
that propels the sumptuous 750iL se- 
dan, this super aero luxury sports 
coupe isn't likely to take any prisoners 
in its market segment, where it goes 
head-to-head with the new Mercedes- 
Benz SL 2-seaters. 

Honda 

With the station wagon market about 
to stage a significant comeback, 
Honda is positioning itself to capital- 
ize on this trend with the introduction 
of its new Accord wagon* It will be 
built on the current sedan platform, 
beginning in late winter* 




Already manufactured and sold in Marysville, Ohio, plant, with little 
Japan, the new American market ver- likelihood of export to any other mar- 
sion will be assembled at Honda's kets in the short term. 




SPOTLIGHT 

Mercury Capri 

• Already selling at $3000 or $4000 
over list, it looks tike the Mercury Capri is 
this year's Miata. Imported from Ford of 
Australia, the little 2 + 2 roadster is avail- 
able in two levels of trim and with a 
choice of two engines, The base power- 
plant is a 1 .6-liter, 4-cylinder with 1 6 
valves and multiport fuel injection, Out- 
put is 1 00 hp. The upscale XR2 adds a 
turbocharger and an air-to-air intercooi- 
er, giving theXR2 132 hp. 

Driving the Capri confirms one suspi- 
cion immediately. This is a sports car for 



the masses — a no-hassle, trouble-free, 
easy-to-use, top-down sportster with the 
mainstream automotive type in mind, 
Long doors make it easy to get into, pow- 
er steering is light and precise and the 
transmission is clean shifting. 

In its fully loaded XR2 trim, with op- 
tional hardtop, fog lamps, air condition- 
ing, cruise control, power door locks, 
cassette player, rear spoiler and fancy 
alloy wheels — all things we ve come to 
expect today— the Capri is by all meas- 
ure a '90s sports car. —Rick Titus 
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ISUZU STYLUS 



BMW 850 i 



| Hyundai 

5 Hyundai is one of the fastest-growing 
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car companies in North America, but 
up to now, its lineup has lacked a sexy 
model to attract the younger, image- 
conscious buyers into its showrooms. 
Hyundai's newly unveiled 2-door 
Scoupe sportster should do just that. 
Designed as a 2+2, the sleekly styled 
Scoupe fleshes out Hyundai's lineup, 
which now embraces three different 
nameplates. 

Powered by a 1,5-liter, electroni- 
cally fuel-injected, single overhead 
cam, 4-cylinder engine, the new 
Scoupe can be ordered with either a 5- 
speed manual or 4-speed automatic 
transmission. The Scoupe is offered in 
several trim levels with base pricing 
starting around $8400 and a fully load- 
ed model at just under $11,500, mak- 
ing it one of the most affordable sports 
coupes on the market. 

Infiniti 

If in fact the 1990s is the decade of 
more practical thinking, then the all- 
new Infiniti G20 is the right car, at the 
right time for the right price. The G20 
is targeted at the entry-level image- 
conscious buyer. Its 2.0-liter, 16- 
valve, 140-hp 4-cy Under engine pulls 
smartly, and its front- wheel-drive 
chassis displays surprising balance 
and cornering power. 

The G20 has the feel, both in terms 
of comfort, general roominess, pre- 
cise handling and power of several 
makes costing twice as much. Its ap- 
pearance is a bit understated for a ear 
with luxury aspirations, but its price 
of under $21,000 will make it the per- 
fect third model for Infiniti dealers. 

Infiniti's flagship, the Q45, is out- 
wardly unchanged for '91, but the 
world's first production active sus- 
pension system comes aboard as a 
$5000 option. At first glance, the price 
may drive some buyers away from the 
handling and comfort advantages of 
an active suspension system, but a 




foul weather, bad-road demo ride may 
very well drive them back. 

Isuzu 

For '91, Isuzu brings to market some 



small cars with big technology. After 
the ^introduction of the Impulse line 
in late spring of 1990, Isuzu follows 
with the Impulse RS. 
Not a mere case of fancy label work, 




SPOTLIGHT 

Acuta NSX 

• A great deal has already been written 
about this new 2-seater Irom Honda, in- 
cluding our own initial impressions (see 
Drive Report, page 106, Sept. '90). And 
in all this verbiage, you'd have to look 
hard to find a single criticism. Honda's 
first foray into the world ol world-class 
sports cars is about as close to perfect 
as any manufacturer ever gets. 

Although there are cars in this price 
class — about $58,000 — that are quicker 
in a straight line, the NSX's all-around 
blend of speed (0-60 mph, about 5.5 
seconds, top speed 160 mph) t flawless 



handling and superb road manners is 
unique. The 270-hp dohc 24-valve alu- 
minum V6 is spirited, without being 
quirky. The aluminum-alloy chassis is as 
flex-free as a railroad trestle. And the 
leather-lined cockpit is exactly what 
you'd expect of a supercar — or maybe 
even a Learjet. 

The NSX goes beyond being an out- 
standing first effort from a company re- 
nowned for its first efforts, It's one of 
those rare cars, sports or otherwise, that 
sends ail the other guys scurrying back 
to their drawing boards, —Tony Swan 
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NISSAN 240SX 
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the RS has a Lotus-tuned suspension 
system and the sure-footed traction 
of full-time all-wheel drive. Mated 
to its turbocharged and intercooled 
160-hp, 16- valve, L 6-liter, 4-cy Under 
engine and o-speed transmission, this 
little terror is a 2 + 2 sports car 
with big-buek technology at under 
$20,000 fully loaded, including sun- 
roof. 

Another new product, conceived to 
assist in Isuzu's march back into the 
mainstream car market — the compa- 
ny's already become a sales leader in 




the sport utility segment — is the all- 
new Isuzu Stylus. 

A 4-door, front- wheel-drive chassis 
designed for the entry-level subcom- 
pact class, a crowded segment of the 
market now shared by some 50 mod- 
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SPOTLIGHT 



Toyota Celica GT Convertible 



One year after the introduction of the 
current Celica, Toyota is once again of- 
fering a convertible version. And once 
again, the new ragtop is an improvement 
on its predecessor 

Like previous Celica convertibles, the 
new GT is subcontracted by ASC t in 
Michigan, a company that gets high 
marks for its conversions. The new GT 
convert has respectable punch — 130 
hp— in its 2.2-liter 16-valve dohc 4-cylin- 
der engine, and buyers can choose be- 



tween 5-speed manual (standard) and 
4-speed automatic transmissions. 

The Cambria cloth soft-top is power- 
operated, stowing neatly beneath a rigid 
tonneau cover, and the engineering ef* 
forts of ASC and Toyota have produced 
a much stiffer chassis, which pays off 
with improved handling. 

As the photo indicates, the Celica 
takes well totoplessness. And for afford- 
able 4-seat fresh-air fun, the GT convert- 
ible is worth a test drive. —Tony Swan 



els, the Stylus is available in three 
models, with two engine offerings. 
The top-of-the-line XS has a Lotus- 
tuned suspension system and a 1.6- 
liter, twin-cam, 16- valve, 130- horse- 
power, 4-cy Under engine that pulls 
the ear quite well. 

Performance capabilities notwith- 
standing, interior space and styling 
are the Stylus's best marketing weap- 
ons. The interior is very well laid out 
and offers a surprising degree of com- 
fort for a car of this class. 

From any angle but the front, the 
Isuzu Stylus draws no particular at- 
tention to itself However, its nose, or 
more specifically, its grille and lower 
valance, have a strong European fla- 
vor and give the car a purposeful 
stance, 

Mercedes-Benz 

Mercedes-Benz is just about standing 
pat for 1991, with only two model 
changes planned. Both are content 
changes to current platforms. The 
190E, powered by a 2.3-liter 4-cy Un- 
der engine, is back. 

Last sold here in 1988, the new 190 
looks the same as the current 190 
models, and lacks only the 2.6-liter 6- 
cylinder engine and electric seats to 
be identical. The 190E 2.3-liter is de- 
signed to be the entry-level Mer- 
cedes-Benz and is priced under 
$30,000 — the only Mercedes-Benz 
that can make that claim. 

The other new Mercedes model is 
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an S- class 350 turbo diesel. A direct 
successor to the 300SD, the diesel- 
powered 3-elass model will not be sold 
in California. 

The resurrection of the 4-cylinder 
190 and the addition of the 350 turbo 
diesel gives Mercedes-Benz 18 cars in 
its model lineup — its largest line ever 
in North America. 

Nissan 

The 240SX has been a real record set- 
ter for Nissan, and though it goes 
largely unchanged for 1991, it does 
get several welcome updates. For 
starters, the car gets a facelift or, 
more accurately, a nose job. Smooth- 
er, and more aerodynamic, the fresh 



sheetmetal gives the 1991 240SX a 
more current look. Engine and sus- 
pension are the other two areas of re- 
finement. The 2.4-liter } 16-valve, 4- 
cylinder now makes 155 horsepower, 
which gives the 240SX one of the best 
power-to-weight ratios in its class. 

The 240SX fastback is available 
with Super HI CAS 4- wheel steering 
as an option. This package is based on 
the same system used on the current 
300ZX. 

Slicker looks, smoother power and 
better handling, all added to a car that 
was already a sales success story, 
should make for some heavy traffic on 
the floors of Nissan dealer showrooms 
in 199 L 




SPOTLIGHT 

Nissan Serif ra 

• This latest redesign of Nissan's solid- 
selling subcompact marks an important 
turning point in its history. As of 1 991 , the 
Sentra becomes a car people will covet, 
as distinct from the kind of car people 
buy to get from A to B as econom ical ly as 
possible. 

Part of this will come from the subd ued 
but tasteful styling, very much in the 
Maxima/Stanza school, and improved 
quality inside the car. 

But the more compelling reasons are 
hidden by the new sheetmetal. Although 
the new Sentra s dimensions are virtual- 
ly identical with the old, the chassis has 
been given a thorough overhaul, includ- 



ing a new front subframe and increased 
front tread. Other suspension elements 
have been retuned to produce better 
handling and a marked improvement in 
ride quality, which now ranks with the 
best in this car's class. 

There's also more muscle, with two 
new engines. The standard powerplant 
is a 1 .6-liter dohc 16-valve 4-cylinder rat- 
ed at 1 10 hp — 20 hp more than the previ- 
ous model — with solid fuel economy 
ratings to boot: 30 mpg city, 39 highway. 
If you want more go, the optional 2.0-liter 
dohc 1 6-valve 4-cylinder makes 1 40 hp T 
giving you the hottest subcompact on 
your block. —Tony Swan 



Toyota 

Toyota enters 1991 with the strongest 
and widest-ranging product lineup in 
the import market. From pickup 
trucks to sports cars to sport/utility 
vehicles to luxury touring sedans to 
econoboxes, Toyota has it all. 

The coveted Land Cruiser gets only 
better for the new year. Fresh styl- 
ing, roomier interior, improved com- 
fort, full-time 4-wheeI drive and 
numerous luxury options will likely 
make this year's hardest-to-get new 
vehicle even harder to find on a deal- 
er's showroom floor in 1991. But for 
those who hang in } the wait will surely 
be worth it. 

For all its size, the Land Cruiser is 
fully off-road capable, with good 
ground clearance and a supple sus- 
pension system — just the thing for 
big families with lots of camping gear. 
It's not the best choice for families in a 
hurry, though. The straight-Six en- 
gine, though smooth and torquey, 
fc makes only modest power for a vehi- 
ip cle this big. 

r The all-new Toyota Tercel is one 
of the few subcompacts to add more 
comfort and luxury for J 9L Available 
in either a 2- or 4-door model, the Ter- 
cel is powered by a 1. 5-liter, sohc 12- 
valve 4-cylinder engine that produces 
82 hp and 90 ft. -lb. of torque. For an 
entry-level product, the car is pack- 
aged with plenty of options, which in- 
clude everything from three types of 
transmissions to three levels of trim 
and six different exterior colors — 
choices not often found on this level 
of car. 

Introduced as a '91 last spring, the 
2-seater MR2 adds bright yellow as a 
color choice. This little exotic contin- 
ues to please with its low, sleek, 
expensive looks, its race-car-like 
handling, its flexible and willing 
powertrain (with either the 130-hp 
2.2-liter, or the turbocharged 200-hp 
2.0-liter), and its amazingly afford- 
able price. It's the working class Fer- 
rari, and for that it gets high marks 
from us* 
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Engineering leads the way to the changing imported car landscape 




FLUID INLET ROM PUMP 
& SOLENOID VALVE 



DIFFERENTIAL RING GEAR 



• The highest tech on T 91 imports pre- 
dictably is found at the high-end, but 
there's engineering action at entry- 
level, too. 

Variable valve timing 

The $60,000 midengine Acura NSX 
features a new approach to variable 
valve timing, worth 20 horses on its 
270-horsepower 24-valve 3. 0- liter V6. 
The camshafts have groups of three 
lobes for each pair of valves, with one 
wide lobe in the center shaped for 
more lift and different open/close 
schedules at high speed. All three 
actuate rocker arms, but at lower 
speeds, only the outer lobes' rockers 
operate the valves. 

At 5800 rpm, a solenoid valve opens 
and pressurized engine oil flows 
through the rocker shaft to a piston in 
an outer rocker, pushing it partly into 
the center rocker. This forces the 
center rocker's piston partly into the 
other outer rocker, locking the three 
rockers together. The valves now 
open according to the more aggres- 
sive shape of the center lobe pushing 
against the center rocker. Close the 
solenoid valve, a spring pushes back 
the pistons in the rockers and it's back 
to normal valve timing. The advan- 



CLUTCH PLATE 



Mercedes axle uses hydraulic 
pressure to lock dutches In dif- 
ferential to reduce wheelspin. 



tage here is better low -end torque and 
emissions, and no choking off of the 
high-end breathing. 

The J 91 Nissan Sentra gets the 
variable valve timing system intro- 
duced in '90 on Infiniti and 300ZX, It's 
not as sophisticated as on the NSX, 
but it brings high-tech down to an en- 
try-level 1.6-liter 4-cylinder that de- 
velops an impressive 110 horsepower 
(69 per liter). Sentra's computer also 
controls a solenoid valve, through 
which pressurized engine oil flows 
into a chamber in a 2-piece hub in the 
camshaft sprocket. When the com- 
puter closes the valve, oil pressure 
builds and pushes a geared piston that 
turns the camshaft relative to the 
sprocket, advancing valve timing, 
though valve lift and overlap are the 
same. The result is smoother idling 
and improved emissions. 

Drive-by-wire 

Is all-wheel drive already becoming 
yester-tech? For maximum traction 
and no wheelspin on foot-to-the-floor 
acceleration, a c omput er-contr ol le d 
throttle ("drive-by-wire") is a must, 
even though an opened-throttle fail- 



ure has obvious safety ramifications. 

BMW and Mercedes-Benz take 
the plunge in '91, dropping the con- 
ventional throttle cable. The gas ped- 
al instead moves a variable resistor, 
signaling a computer that in turn com- 
mands motorized throttle butterflies. 
These have variable-resistor feed- 
back circuits, so the computer knows 
where the throttles are, and can com- 
pare them with the gas pedal signal 
for plausibility, 

BMW, which is using the system on 
the 750i and 850i, is "pure." If the 
computer detects a failure in the 
throttle plate motors, it provides a 
limp-home mode based on the gas 
pedal signal. If the computer thinks 
the gas pedal signal may be flawed, it 
shuts down. Springs close the throttle 
plates and the car won't move. Mer- 
cedes, which offers the system on 
Sixes and V8s with automatic trans- 
mission, has a backup cable from the 
gas pedal to the throttle, permitting 
up to about 40 percent of fUll-throttle 
if the computer shuts down the throt- 
tle motor. In either case, when the 
system is operating properly, the 
throttle smoothness on both accelera- 



POPULAR MECHANICS ■ DECEMBER 1 990 



■ 



Copyrighted marc rial 



IMPORT 




SWITCH VALVE 
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MAIN MUFFLER DETAIL 



VALVE OPEN 



VALVE CLOSED 



Mitsubishi 3000GT VR-4 has remote-control red 
muffler valve. It closes off part of the exhaust 
for lowered noise levels below 3000 rpm 
and automatically opens above that for best 
power. Hate your neighbors? Then leave it 
wide open all the time — there's a switch on 
the dashboard. 





tion or deceleration is spectacular. 
And with logic from wheel-speed sen- 
sors added to the mix, there's never 
any wheelspin to boot. 

Mercedes-Benz is offering a dual- 
traction enhancement on 
Fours, plus Sixes with man- 
ual transmission: a rear axle 
with both mechanical and 
electronic-mechanical lock- 
ups. Like BMW, Mercedes 
uses wheel -speed sensors to 
sense a slipping wheel, and 
then damp the brakes on the 
offender. At the same time, 
throttle opening is closed by 
the engine computer to re- 
duce horsepower until the 
tire regains traction. This 
system is operating full- 
time, at any speed. The elec- 
tronic system disengages 
above 15 mph, when it could 
adversely affect handling. 
But it's really intended to im- 
prove starting from a stand- 
still on slippery surfaces. It 
uses a separate hydraulic 
pump built into the power 
steering pump to provide 
hydraulic pressure. When 
wheelspin is sensed, a valve 
opens, clamping a pair of 
clutch packs and effectively 
locking the rear differential, 
without the harshness and 
noise associated with full- 
time limited-slip. 



MAIN MUFFLER 



work of the 700 series) gets an all- 
mechanical traction improvement, a 
version of the Torsen torque-sensing 
differential. 

Turbos, torque and 
horsepower 

Turbos usually mean top-end torque 
and horsepower improvement, and 



ENGINE BLOCK 




HEATER CORE 



CYLINDER 

HEAD 



TURBO- 
CHARGER 



ELECTRIC PUMP 



COOLANT RESERVOIR 

N — 




ADDITIONAL RADIATOR 



*91 has its examples. But smaller, 
quick-spin turbos are available, and 
there's a pair of ears that set the turbo 
blades and boost to provide lots of 
torque benefit at low end. 

The Subaru Legacy 2. 2-liter 16- 
valve 4-cylinder, for example, gets a 
turbo that has much of t he boost in by 
1750 rpm, and by 2800 , the torque is at 
peak — 181 ft. -lb., compared with 127 
at 4400 for the standard engine. 
Horsepower rises from 130 at 5400 to 
160 at 5600, a more modest gain. 

Audi's 2.2-liter 20-valve 5-cylinder 
in the 200 Quattro is a long-stroke en- 
gine (which normally gets lots of low- 
end torque) and does even better with 
a turbo. Torque goes up from 177 ft- 
1b. at 3000 rpm to 228 at only 1950 
rpm. Horsepower rises from 162 at 
5000 to nearly 100 hp per liter — 217 at 
5700 rpm. 

Much attention was paid to the 200 
Quattro Turbo cooling system — cool- 
ant flow is across the cylinder head 
to maintain even temperatures, and 
there's a twin-radiator design for ade- 
quate cooling in peak operation. In ad- 
dition, if the coolant is hot, an electric 
pump turns on when the engine is 
turned off, circulating coolant briefly 
to cool the turbo's sensitive center 
bearing, 

Mitsubishi's 3000GT sports coupe, 
with its all-wheel drive, 4-wheel 
steering and such options as a 
300-horse turbo 3.0-liter V6 
and computer-controlled auto- 
matically deployed rear spoil- 
er and front airdam, is 
absolutely loaded with high- 
tech. One of the more novel 
features, however, is a dual- 
mode muffler. Coupled with 
the twin intercoolers and tur- 
bos, center and rear differen- 
tials with viscous-coupled 
limited slips, 24 valves, four 
camshafts, 4-wheel steering 
and ABS, it's a heavy but stun- 
ning performer, able to leave 
many more expensive cars in 
the dust. 

After a year's absence, the 
turbo returns on the Porsche 
911 3.3-liter Six, about the last 
of the air-cooled breed. 
Porsche has refined the air-in- 
take and exhaust systems, 
added a larger turbo intercool- 
er and rewritten the computer 
ignition timing map to produce 
increases throughout the 
range, with the peak numbers 
showing up at higher rpm. 
Turbo engine horsepower and 
torque go from 282 at 550O and 
288 ft. Jb. at 4000 to 320 horses 



RADIATOR 



Audi 5-eylinder has crossflow cooling for reducing hot spots, two 
Volvo's new 940 series (a radiators For ample cooling and an electrically run coolant pump to at 5750 and 332 ft, -lb, at 4500, 
mildly aero rear- body re- provide after-shutdown cooling for turbocharger bearings. ( Please turn to page 76) 
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A new breed of cat breaks the transatlantic record, 
and enters service as a 50-mph car-and-passenger ferry 

BY ABE DANE, Science/ Technology Editor 




• Shortly after dawn on the peaceful waters of Massa- 
chusetts' Taunton River, seafarers looked up from their 
labors to behold a bizarre sight. Gliding past still-sleep- 
ing villages on a pair of razor-thin pontoons, a towering 
white vessel made its way quietly inland. Jutting down 
from its underside was a sharp, hollo w-ground wedge 
that skimmed a few feet above the water, a keenly 
honed cutting implement intended to slice through 
rough seas at high speeds. 

Phones were soon ringing at local newspapers and 
TV stations as baffled mariners sought to learn what 
brought this peculiar conglomeration of sharp edges 
and acute angles to these normally predictable waters. 

It turned out that w r hat they had glimpsed was an un- 
intended preview of the future of high-speed water 
transport. The craft, christened Hoverspeed Great 



\ * 



Britain, was scheduled to make its formal debut a few 
days later in New York Harbor. Afraid that leaks would 
undercut the fanfare they had planned, the owners 

stayed mum. 

But Popular Mechanics had been following the 

progress of the vessel since its beginnings at the Inter- 
national Catamarans shipyard in the distant town of 
Hobart, Tasmania. Commissioned by Hoverspeed of 
England, the all-aluminum 243- ft. craft had been built 
to bolster the company's hovercraft fleet in anticipation 
of competition from the coming tunnel under the En- 
glish Channel, scheduled for completion in 1993, Able to 
continue high-speed running through seas that would 
shut down hovercraft operations, the wave-piercing 
catamaran, it was hoped, could save the trans- 
channel car-and-passenger ferry industry. 
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But the toughest test of the Great 
Britain's speed and seakeeping would 
come a few days later, when it set out 
to challenge a 38-year-old record for 
the fastest crossing of the Atlantic by 
a passenger vessel (see "To The Vic- 
tor Goes The Hales, " below). To get to 
know the craft, I accompanied the 
crew on an overnight voyage from 
New York to Gladding-Hearn Ship- 
building in Somerset, Massachusetts, 
where it underwent last-minute fitting 
out before embarking for England. 

- 

On the bridge 

Arrayed below a curved windscreen 
running nearly the full 86-ft. width of 
the vessel, computerized nav instru- 
ments give the darkened bridge the 
appearance of a quiet video arcade. 



John Lloyd, the ship's master, is test- 
ing controls that direct thrust from 
two massive, Italian-built wateijets 
mounted at the rear of each pontoon. 
Each maneuvering jet is paired with a 
nonsteerable boost jet that cuts in for 
high-speed running. 

Lloyd twiddles two joysticks used 
to control the jets 1 steering and re- 
versing buckets in low-speed maneu- 
vers. Ceiling-mounted dials indicate 
the response to his inputs. At first, 
one of the jets wont steer, but within 
a few minutes the problem is traced to 
a circuit breaker and set right. Word 
comes from the engine room that the 
maneuvering engines are ready, and 
we cast off. 

Backing the vessel gingerly out of 
its downtown Manhattan slip, Robert 



Clifford, managing director of Inter* 2 
national Catamarans, stands in the | 
starboard bridge wing, working a du- | 
plicate set of joysticks. Clear of the § 
wharf, the flip of a switch cuts in a | 
computer that coordinates the move- £ 
ments of the steering buckets with ^ 
those of a small, stainless-steel steer- 
ing wheel at the center of the bridge. 
"This is wild," exults the harbor pilot. 

As we pass the Statue of Liberty, 
two of the four engines ticking over la- 
zily are enough to push the slender 
hulls through the water at 10 knots, 
Clifford, w atching the engine rooms 
on a video monitor, orders the engi- 
neers below to start the boost engines. 

Gathering speed, we head toward 
the Verrazano Narrows Bridge, its 
lights casting a glowing white curtain 



To The Victor Goes The Hales 




• By averaging 36.966 knots over 
3000 miles, the Hoverspeed Great- 
Britain shaved 2 hours and 45 min- 
utes off a transatlantic record that 
had stood since 1952. She also 
sparked some controversy by claim- 
ing the coveted Hales Trophy, a 4-ft t 
gilt silver bit of hardware held for 38 
years by the now-retired SS United 
States, 

Considered by many to represent 
the pinnacle of a golden era in ship 
design, the 990 ft., 240,000-horse- 
power United States bested such 
seagoing greyhounds as the Queen 
Mary and the Normandie. According 
to Frank Braynard, curator of the 
U.S. Merchant Marine Academy Mu- 
seum, where the Hales Trophy now 
rests, a relatively light craft such as 
the Great Britain is not a fitting suc- 
cessor to the great ocean liners of 
the past. 

But the trustees of the trophy saw 
it differently, and in July of this year, Record runs of the ma gnff1cent United States (top left] and challenger Great Britain are 
ordered that the cup be sent bade to compared , a bove|. At stake was the Hales Trophy [top right]. 
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Inside The 
SeaCat 
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Great Britain holds 80 vehicles 
on its car deck, and 450 passengers 
In airline-style seats above. 

across the dark waterway. All four 
engines are now at 600 rpm, well 
short of their 774-rev maximum. At 
22 knots, the vessel seems to move as 
effortlessly as it had at 10 — one ad- 
vantage of burying the noise of the en- 
gines far below in the pontoons. 

The mouth of the harbor approach- 
es, and swells increase to 6 ft. With 
our speed creeping up past 39 knots, 
white shavings of spray curl back 
from the tips of the pontoons as they 
spear through the waves. On the 
bridge, the wave motions can be felt 
now. But there is no pitching or roll- 
ing to speak of, just small, well- 
damped movements that feel like 
turbulence in an airplane* Stephen 
Quigley, project manager for IN- 
CAT, the Australian company that 
designed the Great Britain, ex- 
plained that one of the main strengths 
of wave-piercing vessels is that it 
doesn't get much worse than this. 
Even in far rougher waters, the ship 
will continue to bore through, rather 
than ride over the waves. 

Into the pontoons 

With the ship on course for Somerset, 
things settle down on the bridge, and 
William Perkins, head engineer, 
offers to take me below to see the 
powerplants. On the way down, we 

pass through the main passenger 

space. Empty of seats that will even- 
tually hold 450, it looks like a vast, 
carpeted ballroom. Off-duty crewmen 
bed down in sleeping bags in the cor- 
ners, since the short-haul ferry lacks 
sleeping quarters, 

Access to each engine room is 
through a companionway atop the 
rear of each pontoon. Perkins opens a 
hatch and a truly painful blast of noise 
strikes my ears before he can hand me 
a set of ear protectors. 

Below, staggered one behind the 




Great Britain, welcomed by flreboats in New York (top), has a race-car-size helm | above 
left), flanked on right by radar and throttles for 1 6-cylinder diesels (above right). 



other to fit into the narrow pontoon, 
two shiny new 16-cylinder Ruston 
diesels deliver 5000 hp each to shafts 
driving the jet impellers directly 
through sealed thrust bearings. The 
engines' low operating speed elimi- 
nates the need for gearboxes. Stick- 
ing up between the cylinder banks are 
immense turbochargers, which force- 
feed air and a little over 5 gallons of 
fuel to each engine every mile at cruis- 
ing speed. Although heavier than 
some other propulsion options, the 
turbodiesels are strong on reliability 
and fuel efficiency. 

The racket reverberating within 
the aluminum-walled chamber is so 
intense that Perkins and I can com- 
municate only by written notes. For- 
tunately for the engineers, an 
elaborate electronic engine-monitor- 



ing system lets them keep an eye on 
every imaginable operating parame- 
ter from the bridge, rather than lin- 
gering below. 

Up from the infernal depths, I step 
into the quiet of the deserted bar and 
settle back on the virgin cushions of a 
banquette, imagining the crowds of 
convivial holiday-makers that will 
soon inhabit this space. A total of 10 of 
these wave-piercing craft will make 
their way from Tasmania to the En- 
glish Channel over the next few 
years. There, they will eventually re- 
place the slightly faster, but far less 
seaworthy and efficient, hovercraft 
altogether. But before this bar serves 
its first drink, the Houerspeed Great 
Britain has the Atlantic Ocean to 
cross. It's too bad I'm getting off at 
Somerset, 
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We put five radical new cameras to the test. 
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• Combine many of the features of a modern 35mm single lens 
reflex (SLR) camera with the auto-everything operation of a 
compact point and shoot 35mm and you've got the latest in pic- 
ture-taking: the compact, lens/shutter 35mm zoom. 

Zoom is the operative word here. These new breed cameras 
all sport an integral power zoom lens, covering focal lengths in 
the moderately wide to telephoto range between 35- and 
105mm. Touch a button and the lens flies in and out of the cam- 
era body, bringing distant subjects closer or offering a wider 
view of the world. The five cameras evaluated here have the 
biggest zoom lenses in the point and shoot category. 

Though these cameras all fall in the 35mm lens/shutter cate- 
gory, they offer much more than ordinary snapshot cameras. 
They have auto-everything operation (load, wind, rewind, fo- 
cus and exposure included), plus enough overrides and options 
to make them attractive to the most avid photo fan. The prices 
on these cameras also separate them from the simple point and 
shoot models — most have a suggested retail of around $500, 
though some judicious shopping will land one for less. 
The zoom lenses are integral to the body designs of the cam- 
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eras. Unlike an SLR, they cannot be in- 
terchanged for other lenses. You don*t see 
focus shift when you zoom, just the framing 
of the picture. The autofocus systems con- 
firm sharp focus by some form of "focus OK" 
signal. The thinking behind these cameras is 
that the lens range is sufficient to most 



4 



picture-taking needs. 

The cameras we're covering here are 
the current crop — more will probably fol- 
low. To see how these cameras stack up 
against one another, PM decided to put 
them through a series of tests. Along with 
general handling, PM tested flash cover- Iffl 
age, lens resolution and red-eye effect. « 
These are home-grown tests, ones you can *% 
try yourself with practically any camera sys- 
tem (see "Tests You Can Do" on page 37). Fi- 
nally, we compared them on a feature-to- 
feature basis. Some have surprisingly sophisticated 
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The Olympus SuperZoom 330 
and the Canon Phot lira 35 mm 
cameras are radically designed 
for 1 -handed picture taking. 
Both feature fingertip control 
of the 3 5-1 05mm zoom fens. 
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POINT AND SHOOT SHOWDOWN 





Canon ^ 
Phofura 

The flash Is fitted 
onto the inside of 
the lens cover. 
The flash zooms In 
and out In tandem 
with the lens. 



operating systems, compliments of 
the microcomputers and intelligent 
programming of their internal works. 

The lineup 

The zoom compact crop includes the 
Canon Photura ($500), Fuji Discov- 
ery 2000 ($420), Minolta Freedom 
Zoom 105i ($512), Olympus Super- 
Zoom 330 ($610) and the Pentax Zoom 
105 Super ($438), The hallmark of this 
group is bold new body design — the 
Pentax and Fuji are the most conven- 
tionally sty led, while the Canon entry 
is the most avant garde. 

The lens and focusing systems are 
at the heart of these cameras. Most fo- 
cus automatically as close as 2,3 ft., 
though some rely on "macro" (close- 
up) switches to get that close, or can 
only focus as close as about 4 ft. with 
the lens at telephoto position. The 
same goes with the flash coverage 
range. All can cover subjects about 15 
ft. away with the lens at the wide- 
angle setting and ISO 100 film in the 



camera, but in almost every case, 
this falls off to about 10 ft, when 
the lens is at tele range. Why is 
this? 

If you check the lens specs, 
you'll notice that the maxi- 
mum aperture (the f-num- 
j^^ber) shifts as you go from 
wide to telephoto. The lower the 
number, the wider the opening in 
the lens diaphragm — thus, more 
light gets in. This shift occurs on 
many SLR zoom lenses as well. It's 
a price you pay for making complex, 
compact lenses. 

But the aperture shift in SLR 
zooms is nothing like you see in some 
cameras here. For example, the Fuji 
Discovery 2000 zoom camera shifts 
from f/3.9 to f/9.5 when you go from 
wide to tele, and the flash coverage 
distance is almost cut in half* This 
characteristic is shared by all cameras 
in this class, except the Canon Pho- 
tura. Though the maximum aperture 





Pentax 
Zoom 1 05 
Super 

The zoom lens 
moves in incre- 
mental steps or Fn 
one continuous 
motion. 




Olympus SuperZoom 130 

The Jens cap of this camera doubles as an 
Infrared control, so you can get yourself 
Into the picture more easily. 

does change, the Photura keys flash 
output to focal length and offers a con- 
stant 20-ft. coverage throughout the 
entire range* All the cameras have 
compensating flashes, but the Pho- 
tura's the only one that doesn't drop 
off dramatically in tele range. 

This dropoff can be disconcerting. 
One of the reasons you'd use a tele set- 
ting is to get closer to distant sub- 
jects. However, if that subject is 
more than 10 ft* away, it won't be 
well-exposed if you use flash in a dim- 
lighting situation. Fortunately, there 
are two solutions to this problem. One 
is to load your camera with a faster 
film, such as an ISO 400 speed. This 
brings all of these systems to the 20- 
ft. flash-coverage range. Another op- 
tion, available with the Fuji model, is 



CAMERA SPECIFICATIONS AND DIMENSIONS 



CAMERA 


Canon Photura 


Fuji Discovery 
2000 Zoom 


Minolta 
Freedom 105i 


Olympus Super- 
Zoom 330 


Pentax Zoom 
105 Super 


AF ZONES 


188 


48 


N/A (CCD Sensor) 


200 


24 


FOCUS RANGE 


2,6 ft, -infinity 
(1 .8ft. w/acc.) 


4.3 ft. -infinity; 
macro (2.6-4.3 ft.) 


2.3 ft. -infinity 

(4 ft. min. w/ 105mm) 


2.6ft.-infinity 

(4.3ft. min. w/ 105mm) 


4.4 ft.-infinity; 2.5-4,4 ft. 
(macro) ; 1.5 ft. (super-macro) 


LENS 


35-1 05mm f/2.8-6.6 


40-1 05mm f/3.9-9.5 


35-1 05mm f/4-6.7 


38-105mmf/4»5.6 


38-1 05mm f/4-7.8 


FLASH RANGE (IS0 100) 


2.6-19.7 ft. 


2.6-20 ft. (wide); 
4.3-1 1.6 ft. (tele) 


2,3-18ft.w/35mm; 
3.9-1 0.8 ft. w/1 05mm 


2,6-1 5.4 ft. w/38mm 


4,4-1 6.5 ft. (wide); 4.4*10 ft. 
(tele); 2.5-4.4 ft. {macro); 
1 1.5 ft. (super-macro) 


ISO RANGE 


25-3200 


50-1600 


25-3200 


25-3200 


25-3200 


WARNINGS 


Too close, shake, flash 


Too close, flash 


Too close, flash 


Too close, flash 


Too close, flash 


WEIGHT/SIZE 


21.3oz./3 3 /&tt2 1 Visx5Vz* 


17,6 0275,9 * 3.3 x 3" 


19.75 02./6 x 2V? x 3V3* 


21.5 0Z./5.4 x 3,1 x 3.9" 


15.9 02. /5. 6 x 3.2 x 2.7* 


PRICE 


$500 


$500 


$5 12 ($462 black) 


$610 


$507 


SPECIAL FEATURES 


Eye-level finder; 3- 
pc-fnt AF(wide AF 
detection zone) smart 
framing; camcorder- 
like grip 


Accessory flash; slow 
synch flash 


TTLautofocusing; 
Advanced Program 
Zoom; Predictive AF; 
wide AF detection zone; 
Eye- start operation 


Portrait and closeup 
zoom modes; spot 
metering ; remote control 


Step and continuous 
zoom; interval timer; 1 -60 
second shutter speeds; 
super- macro: muitiframe 
self-timer 
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to mount an auxiliary, more power- 
ful flash on the camera. 

Programmable options 

All of these cameras are "user- I 
programmable," that is, you 
have some degree of control 
over exposure and/or creative 
shooting techniques. For example, 
you can choose to have the flash on all 
the time (useful outdoors when your 
subject is backlit or in the shade). You 
can defeat the flash (for available light 
shots indoors when the flash ordinari- 
ly kicks on automatically), And in 
some cases, you can have the flash go 
off during a long exposure. Called 
"slow synchro flash," this comes in 
handy with night or interior shots 
when you want to have both the fore- 
ground and the background detail in 
the picture. The Olympus and Pentax 
models also allow you to override ex- 
posure, known in the trade as expo- 
sure compensation. This means you 




Minolta 
Freedom 
Zoom 1 0 Si 

The 1051 beg fro 
working 
automatically as 
soon as you bring 
the camera up to 
your eye. 
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can add or subtract exposure time 
manually. This comes in handy when 
you want to bracket exposures, im- 
portant if you want to shoot slides or 



Tests You Can Do 




Children can sometimes look devUfsh (left), but 

• PM designed its tests so that each camera 
could be judged on performance rather than 
on how it makes a needle jump or a gauge 
fluctuate. Also, our tests can be performed 
easily by you at home and can be applied to 
almost any camera, flash and lens system, To 
test flash coverage, PM setup each camera 2 
meters from a white board in a darkened room 
and set off the flash at the minimum, maxi- 
mum and halfway point in the zoom range. 
Negatives were then inspected for flash falloff 
at the edges of the frame, 

To test lens sharpness, PM set up a news- 
paper at the same 2 meters and shot pictures 
at the same focal length ranges as the flash 
test. We then enlarged the negatives to 8 x 
10 in, and visually inspected the prints. 

To test red-eye effect, PM photographed a 
young child in a darkened room at 2 meters at 
the three focal length ranges. If a camera has 
a red-eye reduction mode, we used that for 
the test. Prints were made of the exposures. 

These tests were made with one camera 
from each of our models. Naturally, some 
manufacturing leeway should be allowed for 
and considered when judging these tests. 
Here's what we found. 

Our sharpness test indicated that all cam- 
eras deliver acceptably sharp pictures at all 
settings, a fact borne out by field shooting lat- 



red-eye reduction makes them look angelic, 

en Though images do not have the crispness 
delivered by the best 35mm SLR lenses, they 
rank among the best with cameras in the lens/ 
shutter class. 

According to our tests, flash falloff at the 
wide-angle setting was endemic to all cam- 
eras. This means that the center received 
more light than the edges of the picture frame. 
In no case was falloff severe. (Keep in mind 
that falloff also occurs with some mounted 
flashes on SLRs as well.) Falloff becomes vir- 
tually unnoticeable at other than wide-angle 
settings. 

Our tests show that the red-eye reduction 
systems in the Canon, Minolta and Olympus 
models work. Red-eye was present with the 
Pentax and Fuji cameras, It should be notec 
that red-eye was present in the normal auto- 
flash mode with the Olympus camera — you 
have to anticipate red-eye and switch to the 
red-eye reduction mode to eliminate it. With 
the Canon and Minolta cameras, the red-eye 
reduction systems came on automatically. 

Both the Olympus and Minolta red-eye sys- 
tems work with a pre-flash system. This 
means you have to prep subjects to hold their 
pose — something kids seem baffled by. The 
Canon bulb/spotlight system didn't cause this 
kind of confusion. 

— G.S. 



want to get the best results in high- 
contrast shooting conditions. Olym- 
pus, Pentax and Fuji offer multiple 
exposure on one frame for special ef- 
fects. Pentax offers an interval timer 
for sequence shooting, and almost all 
have motorized consecutive shooting 
for action events. 

A common problem in point and 
shoot 35s has been red-eye, those 
glowing circles of red that surround 
subject's pupils in flash-exposed pic- 
tures. This occurs because the flash is 
mounted too close to the lens on com- 
pact camera bodies. Three of the cam- 
eras in our group have new red-eye 
reduction systems, all based on the 
premise that the pupil will constrict if 
exposed to a bright light prior to the 
actual flash picture being made. 

Smart features 

Some of the built-in features on these 
cameras are downright amazing, 
though some of the buzzwords need 
explaining. For example, the Pentax 
Zoom 105 Super has both continuous 
and "step" zoom operation. The step 
zoom moves at set intervals. Hit the 
continuous option and you speed 
along until you take pressure off the 
zoom control. 

The Minolta Freedom Zoom 105i 
has an Advanced Program Zoom, a 
compositional tool that actually picks 
what it considers the best framing for 
subject matter. Don't agree with the 
camera? Override it by activating the 
zoom control to a framing of your lik- 






t 
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Fuji 
Discovery 
2000 

Your fingers fall 
naturally to the 
controls with this 
comfortable 
camera* Eyepiece Is 
rubberized, a pfus 
for eyeglasses. 



ing. Photura has a similar system 
called Smart Framing, while the 
Olympus has an automatic framing 
feature that you program in. 

The Minolta Zoom 105i also has an 
Eye Start program. Once you turn on 

(Please turn to page 89) 
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ELECTRONICS 




...unless your Santa lives in 
Japan. Here's a look at some 
neat items you can buy 
there, but not here. 



BY BRYAN HARRELL 



ENGLISH .sAPAMESe 



Translator Pen 

Epson's TRAM PRO-1000 Cyber Translator ($230) can recognize 30,889 English 
words in Gothic type between 6 and 20 points in size. Scanned words are 
shown on the screen for confirmation, then translated into Japanese at the 
touch of a button. Also doubles as an English to Japanese electronic dictionary. 
Whether Epson develops other pen translators remains to be seen. But just 
Imagine being able to scan a restaurant menu in Paris. You won't have to 

consult a waiter. I'll skip the frog legs, 
thanks just the same. 



Wireless 
Printing 




No more computer wiring headaches! Just 
connect the PC module | $500) of Nippon 
Den shin Kogyo's SKIP-LINK wireless printer 
Interface to your laptop computer and the 
printer module ( S570| to your printer, and 
print the files quickly and easily. 



Robot Vacuum 
Cleaner 

Panasonic's Home Cleaning Robot 
vacuums your house automatically at 
any time. It moves unobtrusively 
around furniture and other obstacles, 
and almost silently vacuums about 
a foot a second. When the Robot 
encounters extremely dirty areas. Its 
'fuzzy logic" (artificial Intelligence) 
tells It to work the area thoroughly 
until the Job Is done. Cleans for 20 
minutes on a charge. 




Palm-Sized 
Fax/Copier 



Scan any document with 
Fuji Xerox's FAX Sharaku 
| $640), then set It In the fax 
adapter base and fax the document 
to any G3 machine. If you're sending to 
another FAX Sharaku, the printout can be In 
one of 18 different user-selected colors. It can enlarge 
a document to 200 percent or reduce to 50 percent. 
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Sony 



Wireless Walkman 

Sony's new WM-S05 Useless 
Walkman ( $260) not only delivers 
the musfc without the wires, but 
also features wireless remote 
control of tape functions from the 
tiny LCD-equipped receiver unit. 
The Walkman, meanwhile, stays 
out of sight In a pocket or bag. 
Transmissions are done using a 
radio (RF) signal. 





A TV To Sleep By 

Cfamp the gooseneck of the tiny 
Seiko LVO-503 alarm/color 
television ( $430| to your bedpost 
and doze off while watching the 
late movie. The LCD TV wakes you 
up with computer graphics full of 
birds and the morning sun. When 
you're not watching TV, the screen 
can be set to show the time. 



Books On Disc 

Sony's DD I DATA Discman ( S41 5| let s you listen 
to books recorded on 3-ia compact discs* Each 
disc can hold up to 200 megabytes of data, which 
makes for quite a lot of reading. Current software 
Is of the reference variety, such as dictionaries, 
music CD catalogs, medical guides for the home 
and a businessman's guide to North America. 
More titles are expected. 





Cordless 
Listening 




Electronic Car Navigation 

Available as an option 1 32 1 50) on its high-end 
domestic models, Nissan s Multl A/V System 
incorporates a navigation system that uses an 
electronic compass and sensors on all four wheels 
to keep track of a car's location. Maps of Japan 
are stored on CD-ROM and shown on the system's 
6- in. color monitor. Map scale Js variable. 
Also provided Is a full-blown stereo system to 
enjoy along the way* TV reception Is also possible, 
but only when stopped. 



Listening to music with head- 
phones Is enjoyable but the 
cord connected to the stereo 
system limits your mobility. 
Hitachi's FX- 9 9 model | $850) sends a radio signal to the remote control 
supplied with the system. The headphones plug Into the remote control 

for maximum mobility. Since the 
signal to the remote is RF, you're 
able to wander around the house 
with no wires encumbering you — 
the umbilical cord is cut. 



Computer Pen 

Imagine how bi g a keyboard you'd 
need for the thousands of Chinese 
characters used In Japanese. Sony 
engineers didn't care to think 
about it too much, so instead, they 
came up wfth the PalmTop PCT-500 
[ST 400). This computer recognizes 
up to 3500 characters hand-written 
on the unit's pad with a special 
pen. The Internal 320 KB RAM 
holds over 1 00 pages of 
data. IM 




■ 
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BEL CREATES A LEGEND 




BEL LEGEND 3 

Model 966 
Ac Uia I Size 




Revolutionary New 3 Band 
Radar Detection 

BEL-TRONICS, the pioneer of 3 band technology, 
introduces LEGEND 3: a new radar detector offering 
unsurpassed detection range for X, K t and Ka band radar. 

LEGEND 3's revolutionary performance is achieved 
through a patented design called FMT" (Fundamental 
Mixer Technology). FMT® redefines how a detector pro- 
cesses X, K, and Ka band radar. With FMT® LEGEND 3 
• • provides a level of sensitivity never before achieved. 

LEGEND 3 also breaks new ground in terms of 
selectivity. An advanced signal processing technique known 
as RSV® (Radar Signal Verification) automatically eliminates 
Intermediate Frequency (IF) interference— the most com- 
mon source of false alerts. With RSV® LEGEND 3 sets a 
new standard for selectivity. 

Unmatched in sensitivity and selectivity, LEGEND 3 
reflects a commitment to detail, quality and innovative 
thinking. And LEGEND 3's refined and convenient features 
make it unlike any radar detector ever designed. 

Revolutionary 3 band performance is available today 
for $339,95. And backed by a 3 year limited warranty. To 
order or for the name of a dealer near you, call toll-free: 

1 800 341-1401 USA 1-800 268*3994 C anada ■ ■ 

Join RADAR and protect your right to use a radar detector. 
For more information call (513) 667-5472, 

'Registered iradcmark of BEL TRONIC'S LIMITED. 




BEL-TRONICS LIMITED 

The Intelligent Choice 

966PM 
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FMT®:Unequaled Sensitivity 

& • •••*••*••••••■•••*•*••*• 

To duplicate LEGEND Ts X, K, and Ka sensitivity 
levels, existing technology would require three separate 
radar defectors, each specifically designed to receive only 
one radar frequency. 




Current radar detector designs use a For maximum sensitivity, LEGEND 3 

harmonic of the fundamental mixer detects X, K, and Ka band radar 

to detect K and Ka band radar. This using a fundamental mixer response 

significantly reduces sensitivity on tor each of these radar frequencies, 
these radar frequencies. 



• August 2, 1985, Delta Flight 191 
was on its final approach to Dallas/ 
Fort Worth Airport. As the flight 
crew settled in for landing, the wide- 
bodied jet entered a strong head wind 
and began to rise out of its glide path. 
Reacting as trained, the pilot cut pow- 
er to keep on course. Suddenly, the 
head wind disappeared, a downdraft 

struck, and the piano dropped sharp- 
ly. The pilot desperately hit the 
throttle. But by the time the engines 
spooled up, the downdraft had turned 
into a tail wind. The crew was helpless 
as airspeed plummeted, lift evaporat- 
ed, and the aircraft plunged into the 
ground. One hundred and thirty-sev- 
en people died. 

Adding an ironic twist to the trage- 
dy is the fact that technology exists 
that could have prevented it. But it's 
hardly a quick fix, Working improve- 
ments into the aging and labyrin- 



With our aging and over- 
loaded air traffic control 
system near the breaking 

point the race is on to 
bring in new technology. 

BY WALTER SQRRELLS 

thine, albeit remarkably reliable, 
system, which has evolved to guide 
air traffic from place to place, is a huge 
and delicate task. 

The Federal Aviation Administra- 
tion's response to the challenge is a 
multidecade initiative known as the 
National Airspace Plan (NASPlan). 
Begun in 1981, NASPlan consists of 
about 100 separate projects with a to- 
tal cost of $15.8 billion. 

The overall aim is to upgrade air 
traffic control facilities, improve air- 



craft avionics and generally prepare 
our commercial aviation system for 
the century to come. In the following 
pages, we'll highlight the key NAS- 
Plan projects. 

What happened to 
Flight 191? 

Why did an experienced pilot with a 

healthy airplane fly into the ground? 

The answer has little to do with either 
pilot or plane. Flight 191 had the bad 
luck to run across a peculiar meteoro- 
logical phenomenon called a micro- 
burst, 

Microbursts are the most deadly 
form of wind shear — which, broadly 
speaking, is simply a sudden shift in 
the direction of wind. Microbursts are 
unusually strong downdrafts, gener- 
ally no more than a few miles in diame- 
ter. They are also the biggest killers 
in our skies. An estimated 30 acci- 
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HAPPY LANDINGS 
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TDWR alerts tower to microburst on glide 
path, so controller can warn pilot away. 

dents have been caused by wind shear 
since 1964, with several of the crashes 
resulting in more than 100 deaths. 

But a solution is on the way. Over 
the next few years, a high-resolution 
radar system that will allow air traffic 
controllers to identify deadly micro- 
bursts with great accuracy will be in- 
stalled in major airports throughout 
the country. 

Built by Raytheon, the Terminal 
Doppler Weather Radar will be in- 
stalled by the FAA in 47 locations 
across the U.S. by late 1994. 

TDWR works by sending out S- 
band radio frequency pulses at 1 -mi- 
crosecond intervals* These bounce off 
of rain, or even wind-borne dust and 
insects. By measuring the Doppler ef- 
fect (slight shifts in the frequency of 
the returning signal) , the radar deter- 
mines not only the relative distance of 
a target, but also its movement to- 
ward or away from the receiver. Com- 
puters scrutinize the patterns of the 
wind, revealing the location of wind 
shear. Monitors in the control tower 
display the information, which is then 
passed on to pilots. 

Raytheon expects to have 
a prototype up and running 
by late this year. If TDWR 
performs as expected, says 
Thomas McDonagh, Rayth- 
eon's program manager for 
the project, "Things like 
[Flight 191] shouldn't hap- 
pen anymore." 

Advanced 
automation 

The core of the FAA's NA3- 
Plan is a massive project to 
replace the guts of the air 
traffic control system — the 
so-called Advanced Automa- 

tion System — with all-new Hfgh-resolution consoles form the heart of the FAA's Advanced 
hardware and software. Aut omat Ion System, Raytheon will Install more than 5000 of them. 



The tragedy of Flight 191 spurred research 
Into mlcroburst detection. 

With 20 en-route centers and hun- 
dreds of tower control centers to 
overhaul without a minute's interrup- 
tion in service, it's a project that one 

former FAA manager likened to 

changing the tires on a moving truck. 

The program will cost a tidy 3*5 bil- 
lion dollars, but Charles Stith, man- 
ager of the F AA's Air Traffic Control 
Automation Division, justifies it this 
way: <( We were running on 15- to 20- 
year-old technology. It was becoming 
very difficult to provide logistics sup- 
port. [The system] was running out of 
capacity." The IBM 9020 mainframe 




computers that drove the 20 en-route 
air traffic control centers were built in 
the late '60s and, in many respects, 
had performance levels below those of 
current personal computers. In short, 
system reliability was quick-march- 
ing toward the brink. 

The FAA blueprint calls for a 5- 
stage solution: First, get rid of the old 
9020 mainframes. This stage is al- 
ready complete, IBM, the prime con- 
tractor for the A AS program, has 
replaced the 9020s with IBM 3083 
"host" systems — newer, faster com- 
puters that employ the old software. 
Why no new software? Because the 
FAA wants to avoid procedural 
changes that might lead to dangerous 
mixups in the tower. 

Next, IBM will replace the geriat- 
ric interface^ some of which still 
employ vacuum tubes. These new 
programmable interfaces connect 
tower computers to external sys- 
tems, such as radars, and will make it 
easier to update radar and other pe- 
ripheral equipment without having to 
tear out tower equipment. 

The third phase of the AAS pro- 
gram will be to put in new terminal 
I displays* These displays will be engi- 
I neered with the latest graphic tech- 
§ nology, including raster imaging, 
color and windowing. A prominent 
feature of the new displays will be 
their ability to replace paper flight 
strips, which controllers currently 
slide around on racks to keep tabs on 
aircraft locations. 

The fourth step in AAS will require 
updating the aging ATC software and 

replacing the host platforms with 
fresh gear. Finally, and roughly con- 
currently with step four, the FAA 
will consolidate its en-route and ter- 
minal air traffic control operations, 
which are run separately. 

TCAS: Traffic! Traffic! 

As a result of occasional equipment 
problems, air traffic controllers are 
not always able to spot small 
private planes on their ra- 
dar. These blind spots can be 
fatal. In 1986, for instance, 
an Aeromexico DC-9 
slammed into a Piper War- 
rior over Cerritos, Califor- 
nia, killing everyone aboard. 
Controllers never even saw 
the Piper. 

In order to head off this 
kind of tragedy, the FAA has 
pushed development of the 
Traffic Alert and Collision £ 
Avoidance System (TCAS), 
which provides a cockpit 
readout of nearby air traffic. 

The mainstay of the colli- 
sion avoidance program, 



42 



POPULAR MECHANICS • DECEMBER 1 990 



Copyrighted material 



TCAS-II -equipped aircraft entering sphere defined by transponder signal aboard aircraft at center responds by 
interrogating for attitude, name and type of aircraft. Relative bearing and velocity appear on screen (right). 




TCAS-II, has been mandated for in- 
stallation on alt commercial aircraft 
with 30 or more seats by the end of 
1992. TCAS-II relies on information 
from transponders aboard other air- 
craft to map out their locations in the 
nearby airspace. Mode S transpon- 
ders required on every commercial 
aircraft will transmit information on 
the altitude, name and type of aircraft 
they are attached to. TCAS-II uses 
this information to calculate the rela- 
tive bearing and velocity of the planes 
around it. 

TCAS-II not only shows the loca- 
tion of surrounding aircraft, 
it also calculates trajectories 
of the aircraft it is tracking, 
warning the crew of poten- 
tial collisions. In its first level 
of notification, TCAS-II 
causes the color of the target 
aircraft to change on the 
cockpit radar screen while 
the message Traffic! Traf- 
fic! bursts out over the audio 
system. If the conflict is not 
resolved, the target turns 
red on the screen and the 
message Climb! Climb! or 
Descend! Descend! fills the 
cockpit. 



sage, there would have been a near 
miss, a bump for the passengers, a 
few more gray hairs for the flight 
crew — but no tragedy. 

Clouds over MLS 

Another important F AA program, 
the Microwave Landing System 
(MLS), guides aircraft to the runway 
when clouds of rain prevent safe, vis- 
ual landing approaches. The MLS will 
probably replace the current Instru- 
ment Landing System (ILS) at most 
major airports. Why abandon the ILS 
in favor of the new MLS? 




First, the ILS is in danger of hitting 
a capacity wall In some areas, such as 
New York> Philadelphia and Hous- 
ton, the system is on the verge of us- 
ing up all of the radio channels allotted 
for its operation, MLS will allow 200 
channels, as opposed to ILS's 40, Not 
only that, ILS is a little finicky. Re- 
flections from buildings and objects 
on the ground interfere with trans- 
mission and reception, leading to 
dropouts and garbled signals. Final- 
ly, ILS frequencies begin at 108,1 
MHz — unsettling close to FM bands 
— subjecting ILS channels to inter- 
ference from extremely pow- 
erful commercial radio 
transmitters. Sometimes 
you get ILS approach guid- 
ance, sometimes you get 
Merle Haggard. 

Another touted advantage 
of the MLS is its ability to 
guide aircraft through 
curved approaches to the 
runway. ILS requires long, 
steady, straight approaches, 
making it tricky to get air- 
craft vectored into queue. 
According to the FAA's 
MLS program manager 
Richard Arnold, MLS would 



If the Aeromexico flight Microwave landing System can guide in aircraft on curved approach- allow airports such as JFK in 
crew had heard that mes- es, a Ifowfng more planes to use the mnway without crowding them. (Please turn to page 80) 
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When you're by yourself, you enjoy 

the company. 




You like people. You also like your 
privacy You believe there should be 
room in life for both. And, you're right 

The 2-door Explorer from Ford is 
just what you had in mind. Its 
versatility means real independence 
Its spaciousness holds lots 
of friends and cargo The engine's a 
big 4.0L EFI V-6. 

With Ford's exclusive Touch Drive 
system, you can shift from 2WD to 
4WD High and back, on the fly 
at the push of a button. With a 
long list of amenities, you can 
really express your individuality. 

Sound perfect for you? 

You r re in good company; 
Explorer is today's best-selling 
compact utility* 

*Based on Manufacturers' Reported Retail Deliveries, May t l9S0tO<taie 







Have you driven a Ford. . . lately? 



Buckle up — together we can save lives. 

Your Explorer is ready. 
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WINTER WONDER 

A Christmas present sure to become an heirloom. 

BY ROSARIO CAPOTOSTO, Contributing Editor 



• A Christmas sled is a prized posses- 
sion, especially one that's handmade. 
Long after we've outgrown it, we 
cherish the memory of receiving it 
while looking forward to the day when 
we can hand it down to another happy 
child. That's why when we decided to 
build our sled we chose red oak, a 
wood noted for its strength and dura- 
bility, Like any good sled, this one is 
sure to become an heirloom. 

At 30 in. long, this petite coaster is 
designed as a child's first sled, one for 
sliding on gentle slopes. Its handle is 
securely anchored to the body for 
towing, and a railing helps keep the 



occupant safely aboard. Assembled 
with water-resistant glue and fin- 
ished with exterior-grade polyure- 
thane, it will take winter rigors in 
stride* 

Runners/Crossmembers 

Begin by drawing the pattern of the 
runners onto thin cardboard. To do 
this, either buy 1 in. grid paper at an 
art supply store or simply draw a grid 
pattern on a piece of paper. Copy the 
shape of the runners, drawing free- 
hand, on the pattern. Cut out the pat- 
tern then trace it onto the runner 
stock. Be sure to tack or tape the pat- 



tern in place so it won't move. Poke an 
awl through the pattern, into the 
stock, to center mark for the holes 
that are bored to form the cutouts in 
the runners (Photo 1). 

Next, make stopped cuts on the 
table saw to establish the straight 
portions of the upper edges of the run- 
ners (Photo 2). To avoid t utt ing into 
the curved section of the runner, 
mark the table saw 7 bed and the run- 
ner with a piece of tape, correspond- 



ed or photos: J R. ROSI 
How-to photos: Rosario Capotosto 
Technics tart: Eugene Thompson 
Photo stylist: Gabe Hemtk 
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1 Tape a runner pattern to the stock. Mark 
the hole centers for the cutouts by poking 
an awl through the pattern. 




4 Using a router, cut the stopped dadoes 
in the runners that house the cross- 
members. Guide cut with a scrap block. 

ing to where to stop the straight cut. 
Stick the tape on the table saw bed so 
its edge is even with where the tip of 
the blade's teeth meet the stock. This 
is important since this portion of the 
blade will be buried in the cut and will 
not be visible, Mark the runner with 
tape where the straight cut ends. 
When the two pieces of tape line up, 
stop the cut. Turn off the saw and wait 
for the blade to stop spinning, then 
pivot the runner off the saw blade. 

The apparatus ahead of the saw 
blade (Photo 2) is a kerf "splitter" It 
prevents the offcut side of the work- 
piece from flexing toward the saw 
blade and pinching it. This not only 
makes for easier cutting, but also re- 
duces kickback. 

Cut the curved ends of the runners 
with the band or scroll saw using a l A- 
in.-wide blade. 

Next, use the drill press with %- 
and l-in.-dia. bits to bore the holes for 
the curved runner cutouts. Draw con- 
necting lines from hole to hole, then 
use the scroll saw or a handheld sabre 
saw to drop out the waste (Photo 3). 
Use a moderately course 10 tpi {teeth 
per inch) blade, which is ideal for 
straight-line cutting. 

Mark the dadoes for the cross- 
members in the side runners, includ- 
ing the dadoes for the heavy 




2 Make straight cuts on runner with the 
table saw. Attach tape to the workpiece 
and saw tabl e to mark the end of the cut. 




5 U-shaped plywood guides router to 
make the cutout for the front crossmember. 
Chisel the ends of the cutout square. 

crossmember in the front. Use a rout- 
er, with a straight mortising bit, to 
cut the stopped dadoes in the runners. 
Tack a straight board to the work- 
piece to guide the router for the side 
dadoes (Photo 4), To guide the router 
for the wider front-end recesses, use a 
simple Oshaped guide cut from scrap 
plywood, 8 in. wide x 10 in, long. 

Regardless of the router bit diame- 
ter and the router's base diameter, 
the formula for determining the width 
of the guide's opening is as follows: 
Measure from the cutting edge of the 
bit to the outside of the base. Double 
this figure and add the desired width 
of the recess. Mark the width on a 
piece of plywood and cut it to shape. 
Be careful to cut the sides of the U- 
shaped opening smooth and parallel 
Any irregularity in the cutout will be 
transferred to the router cut and will 
need to be straightened afterward. 

Tack the guide to the workpiece, 
and align it with a spacing block (Pho- 
to 5). The block's width is equal to the 
dimension from the cutting edge of 
the bit to the outside of the router's 
base. After routing, chisel the ends of 
the slots square* 

Cut the crossmembers to size and 
dry fit them in place. Mark the pro- 
jecting part of the front member prior 
to trimming it to fit the runner profile 



3 Bore hoi es in the runners to start the cut* 
outs, Saw between holes with a scroll or 
sabre saw to drop out the waste. 




6 Fit crossmembers to runners without 
glue. Mark the runner radius on the front 
crossmember and plane down to the line. 

(Photo 6), Hold the piece in a vise and 
shape it with a hand plane. 

Simply attach a pair of small blocks 
to the top edge of the center and rear 
crossmember to provide a notch in 
which to seat the deck slats. 

Use a ; V 16 -in,-rad. rounding-over 
bit in the router to ease all exposed 
corners (Photo 7). Prevent tearout 
while routing over the notches for the 
front crossmember by inserting a pair 
of filler blocks in the notches. Make 
them so they fit snugly in the notches, 



MATERIALS LIST — OAK SLED 

Key No, Sizeatid description (use) 

A 2 % x 6 xW oak (runner) 

B 2 Vax 2Vk x 1 2" oak (crossmember) 

C 4 %x ; Kixlv&"oak (block) 

D 1 LV us xiy4X 12* oak (front 

crossmember) 
E 2 %x2Wx27%" oak (slat) 
F 2 %x 2Wx26W oak (slat) 
G 1 Y\ x m x ltm rr oak (lower rear rail) 
H 1 ¥a x 4 x 13 Vt" oak (upper rear rail ) 
I 2 % xVAx 19V&" oak (lower side rail) 
J 2 ¥a x 1 Va x 1 5" oak (upper side rail ) 
K 1 ; &xlx2roak(bandIerod) 
L 4 %"-dia. x 6" maple (post) 
M -A W'-tlia. x IW' maple (just) 
N 1 Yh x : Yi x 1 r aluminum ( handle ) 
0 2 Vk x ~-Y\ x 2Vi' aluminum (bracket) 
Misc.; 1 , Vi-20 x V/£ hexhead bolt and nut; 1, 
'/-j-20 x \W hexhead bolt and nut; 2, W wash- 
ers; fi t 1 Va" fh screws; 2, V oval-head stainless- 
steel screws; 16, 1" No. 8 oval-head stainless- 
steel screws; 4, Va h No. 15 escutcheon pins, 
from Garrett Wade, 161 Avenue of the Ameri- 
cas, New York, NY; Krylon metal primer, 
Krylon cherry red spray paint, MeCloskey T s 
Gloss Polyuret hane E xteri < >r Varnish . 
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OAK SLED 



f M/2" HIGH X 13-3/4" WfDE X 30" LONG 



3/4 "DIA X T DOWELS SET IN 
5/8"-DEEP HOLES [2 REOD.) 



3/4" 
X 6" 
X 10" 



3/4" x r 
X 3-3/4"- 



5/16'DlA 
HOLE 
(BOTH 
ENDS) 




■4-1/4"- 



-20-1/2" 



EACH 
SQ = )" 



SIDE ELEVATION 



t/2' r -DEEP 
A SLAT GROOVE 

DETAIL — 4 
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then rout over them, Reposition the 
clamp as necessary to finish routing 
the runner edges. 

Glue and clamp the two runners to 
the three crossmembers. Apply pres- 
sure with pipe or bar clamps, using 
clamping pads of scrapwood to dis- 
tribute the pressure and to keep from 
marring the work. Note that the 
clamps are positioned in pairs, one be- 
low and one above the crossmember. 
This prevents uneven pressure on the 
joint, assuring that, when dry, it will 
be as strong as possible. Measure 
diagonally across the assembly for 
squareness (Photo 8). Let glue set. 




7 Ease corners with roundlng-over bit. 
Place blocks Incrossmember cutouts to pre- 
vent tea rout as bit moves over edge. 




8 Using water-resistant glue, clamp the 
crossmembers to the runners. Measure the 
diagonals to check assembly for square. 



Rail/Deck 

Re saw the %-in, -thick deck slats from 
%4rL -thick stock with a band saw or 
table saw (Photo 9). Sand or plane out 
the saw marks. Cut the curved back 
rails to shape with a band saw or sabre 
saw and sand them smooth. 

Bore the dowel holes in the side 
rails, clamp the rails on the runners 
and then bore the pilot holes (Photo 
10) for the screws that attach the rails 
to the runners. 

Most dowels are less than their 

I 




stated diameter, so the dowels may fit 
loosely in their holes, To prevent this, 
I grind a %-in.-wide spade bit to 
match the dowel diameter. 

Cut the deck slats to size, then bore 
the countersunk holes for the oval- 
head screws that attach them. Coun- 
tersink the holes slightly deeper for 
the two screws under the Lower 
curved railing. When countersunk, 
oval screwheads project above their 
surroundings. The two screws would 
otherwise prevent the lower rail from 



9 Resaw the Ys-ln.-thlck deck stats from Vi- 
lli. -thick stock. Smooth away the saw 
marks by pf anfng or sanding. 




1 0 Bore post holes In lower rails, and 
clamp rails to runners. Bore pilot holes for 
screws that attach rails to runners. 



being firmly seated on the deck slats. 

Cut the dowels to size and dry fit 
the parts to check for fit (Photo 11). 
Pin the rear posts where they project 
through the upper rails with a brass 
escutcheon pin (see Misc. section of 
Materials List on page 46), Bore pilot 
holes and drive the pins. We used No. 
15 pins, but No. 14 (a bit larger) and 
No, 16 (a bit smaller) will also work. 
Offset the pins so they won't meet. 
Attach the side rails and posts, then 
add the rear post and rail. 



EI 






I 


r ^ j 




^^^^^^ . ^ ^^^■^^■^^ 





1 1 First assemble rails and doweJs with- 
out glue to test fit the pans. Rear and side 
dowels are pinned to top rail. 



Hardware/Finish 

The handle and bracket are made 
from Vs-in. -thick x %-in.-wide alumi- 
num flat stock* To form the brackets, 
cut the stock to size, then bend each 
piece in a vise, applying pressure with 
a stout piece of wood. 

The handle is formed with a simple 
jig consisting of two dowel posts and 
two backup blocks. Clamp an 11-in*- 
long piece of aluminum to the block, 
and bend the legs of the bar around 
the posts (Photo 12), Nail a block cen- 
tered on the jig, perpendicular to the 
backup block. Finish bending the han- 
dle using a parallel jaw clamp (Photo 
13). 

We applied a coat of Krylon metal 
primer and sprayed on two light coats 
of cherry red enamel to finish the han- 



dle and the bracket* The wood por- 
tions of the sled received three coats 
of McCloskey's Gloss Polyurethane 
Exterior Varnish. We sanded be- 




tween the coats with 220-grit sandpa- 
per, wiping off the dust with a tack 
cloth before applying the next coat of 
exterior varnish. 



1 2 Clamp aluminum flat slock to Jig. Stock 
should be centered to produce a symmetri- 
cal handle, then bent to shape. 




1 3 Nail block tojlg and complete bend us- 
ing parallel Jaw cJamp. Sand or file off sharp 
edges, prime and paint handle. 
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MEW TOOLS 

SHOP WORKERS 

1 4 tools to help get thejob done. 

BY ROY BERENDSOHN, Assistant Home Improvement Editor 




Keyless 



No key is required to lighten the chuck on 
this Va-ln., reversing, variable-speed drill. 
Simply twist Its rubberized chuck ring to lock 
in the bit. According to the manufacturer, 
the chuck Increases the tightening torque 
applied to the bit by 25 percent, reducing 
slippage. This Brack & Decker drill Is powered 



by a 3.5-amp motor and includes a 2-way lev- 
el to plumb the drill while boring. The drill 
comes with a 2-year warranty and will be 
available In January 1991, It will cost about 
SS7 at hardware stores and home centers. 
For more Information, write to Black & Deck- 
er, Communications Dept., 10 N. Park Dr., 
Hunt Valley, MD 2 1030. 




Packs A Punch 

Punch through gasket material, rubber, can- 
vas, cardboard, plastic and soft sheetmetai 
with this kit. It includes nine heat-treated, al- 
loy-steel punches that cut holes from V# In. to 
1 in. in diameter and a spring-loaded, self- 
centering steel mandrel. Thread the appro- 
priate punch on the mandrel, place the 
mandrel s pin on the mark and strike It with 
a hammer. It costs S3 7 at hardware stores. 
For details, write General Hardware Manu- 
facturing Co., Inc., 80 White St., New York, 
NY 10013. 




Let Go 

Unlike most locking pliers that require two 
hands to unlock, these require only one. Just 
flip the fever that projects out the end of the 
lower handle. The pliers come in 5-, 7- and 
1 0-fn.-long curved, straight jaw and narrow 
nose models. All of them are available in 
nickel-plated finish or a flat black corrosion- 
resistant finish. The pliers range In cost from 
$3 to $ 1 2 at most hardware stores and home 
centers. For more information, write to Cres- 
cent Locking Pliers, F.O. Box 723, Apex, NC 
27502, 

A Bit Faster 

Vermont American says its Sidewinder drill 
bit bores three times faster and lasts three 
times longer than standard high-speed steel 
bits because Its fluting removes chips more 
quick ly and keeps the tip cooler. The compa- 
ny says the Sidewinder drill bit Is designed to 
be self-centering, also Increasing speed, and 
drills steel without lubricant. A 7 -piece kit 
( V 16 in. to V* in,) costs about SI 1 at hardware 
stores. For more Information, write to Ver- 
mont American, P.O. Box 340, Lincointon, 
NC 28093-0340. 
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Production Class 

Porter-Cable s four new production-quality 
routers, all m the $400 range, are designed 
for the professional or serious hobbyist. 
Shown is plunge Model 7538, with a 3V*- 
horsepower, 15-amp motor. Another 3%- 
horsepower nonp lunge model is available, 
as are two 2Vi-horsepower models. Porter- 
Cable says improvements to the routers in- 
clude a turbine motor fan that improves 
cooling and a redesigned armature shaft 
that deflects less under load and delivers a 
smoother cut. They are sold at hardware 
stores and industrial suppliers. Contact Por- 
ter-Cable, 4825 Hwy. 45 Worth, P.O. Box 
2468, Jackson, TN 38302-2468. 
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In The Swing 

Stanley's Deck master hammer is as well suit- 
ed for general carpentry as it is for building 
decks. The 2 1 -ounce hammer has a drop- 
forged, rim- tempered head with an 
extra-large face diameter and a 
straight ripping claw for heavy 
demolition prying. For in- 
creased durability, the head Is mounted to 
the 1 6-in.long hickory handle with a cross- 
wedged ax eye joint [two wedges, one par- 
allel to the head s long axis, another perpen- 
dicular to it). The Deck master hammer costs 
about $20 at hardware stores and home cen- 
ters. For information, write to Stanley Tools, 
600 Myrtle St., New Britain, CT 06050. 





Scrolling Along 

Built of die-cast aluminum and cast iron, this 
13-ln. scr of r saw is Dremef's latest addition to 
Its popular line of benthtop power tools. A 

44 t ' 




I 



3** 




scaled-down version of the 16-in. model r this 
saw has a lO-ln.-dia. steel table that tips from 
0 to 45 to handle a range of cutting Jobs. It 
accepts pin -end or plain-end blades which 
can be mounted for front or side cutting. The 
blade tension adjustment is located on the 
front of the pivot arm for easy access, and the 

clear plastic blade guard is 
self tensioning. It's powered 
by a ,9-amp, | V, 6 -hp) direct- 
drive motor ft costs about 
5180 at hardware stores 
and home centers. For 
more information, contact 
Dremef, 4915 21st St., Ra- 
cine, W\ 53406-9989, 



Quiet Driver 

This drywaN screwdriver operates with- 
out the usual screech, says its manufactur- 
er, because the airflow through its drive 
mechanism has been redirected, and its 
clutch mechanism has been redesigned to re- 
duce noise. The drill is powered by a 5. 2 -amp 
motor, activated by an oversized, variable- 
speed, dust proof trigger switch. It costs SI 45 
at hardware stores and industrial suppliers. 
For more information, write to Hitachi Pow- 
er Tools U.S.A., Ltd., 4487 E, Park Dr., Nor- 
cross, GA 30093. 

Splinter Puller 

We tried these tweezers and found them ef- 
fective, rugged and compact. Their protec- 
tive plastic case keeps them clean while 
stored in your toolbox or kitchen drawer. 
Made of 30 T hardened stainless steel r they 
have a unique pinceriike point with a tiny 
burr to increase their grip. They are sold at 
hardware stores or from the manufacturer. 
The tweezers cost $4.49 postpaid and $5,64 
postpaid as part of a mini first-aid kit. They're 
available from Miracle Point, P.O. Box 71, 
Crystal Lake, IL 600 1 4-007 1 . 
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New Angle 



You can tip this saw's blade past the standard 
45°, all the way to 60°, for making difficult 
bevel cuts on rafters and deck framing. The 
1 3-amp, 8'A-fn. saw cuts to nearly 3 in. deep 
with the blade at 90°, and T V% In. deep with 
the blade at 60°. Raise the blade guard with a 
remote lever near the handle. The saw has a 
built-in pushbutton spindle lock, a blade- 
wrench storage compartment, quick-release 
bevel controls and a 1 O-ft.-long rubber cord, 
ft costs about $225, and Is available at hard- 
ware stores and home centers. For more 
information, contact Ski I Corp,, 4300 W. 
Peterson Ave., Chicago, IL 60646, 




Odd Fellow 

Just a glance at this Vs-sheet sander tells you 
it's different. Its handle carries a built-in, de- 
tachable dust container. With the dust con- 
tainer removed, you can hook up a vacuum 
hose to the back of the sander. The sander 
picks up dust through the platen [a sandpa- 
per punching kit Is Included). A compact 
hand grip and motor/drive housing a I low for 
flush sanding against objects on the front 
and sides, The sander weighs 4.4 pounds and 
is powered by a 2-amp motor that drives the 
sander at 10,000 orbits per minute. It costs 
about S60 at hardware stores and home cen- 
ters. Write to Ryobr America Corp,, T424 
Pearman Dairy Rd., Anderson, SC 29625. 



Lighten Up 




i 



m 




This 2 -speed, 1 2 -volt cordless drill 
has a detachable work light. It 
has 1 0 clutch settings, and 
it's reversible. Unsnap 
its chuck and the 
end of its drive 

shaft accepts Win. hex 
^ ""~ shank bits* It comes with a 
steel carrying case, battery pack 
and a charger that accepts 1 ,2-, 7.2- and 9.6- 
voft battery packs. The drill weighs 4.4 
pounds with the standard battery (a larger 
battery is aval table, S 1 64 extra ). The ABSE 1 5 
costs about $400 at industrial suppliers. Con- 
tact AEG Power Tool Corp., 3 Shaw's Cove, 
P.O. Box 6003, New London, CT 06320- ^ 
1777. 



Take It Away 



Weighing 68 pounds, you can move 
this planer around the shop or take it 
out of the shop. Powered by a 1 20- 
volt, T S-amp motor. It surfaces stock 
from Vs in. to 6 in. thick. Its ball bear- 
ing-mounted, 2-knffe cutterhead 
rides on four steel columns for stabil- 
ity under load. Its two knives project 
only .065 in. above the cutterhead to 
reduce noise and kickback. Its table 
platen is stainless steel, and its table 
extensions are detachable. 
The planer costs about S600 
at hardware stores and 
home centers. For more in- 
formation, contact Delta Interna- 
tional Machinery Corp., 246 Alpha Dr., 
Pittsburgh, PAT 5238. 





Thumbprint 



Lufkin positioned this tape ruler's latch so 
you can reach ft easily with your thumb 
while you're using it It comes in 12-ft-, 16- 
ft,- and 25-ft.-long sizes. The tape Is tem- 
pered spring steel finished with a wear- 
resistant coating. Each tape Is Inspected for 
accuracy its manufacturer says. To ensure du- 



rability. Its end hook is triple riveted to the 
tape. The 3- in, -d la. tape housing fits inside 
most tape holders and Is made of chrome- 
plated. Impact-resistant plastic* The 25-ft- 
long tape shown costs about S23 at most 
hardware stores and home centers . For more 
information, write to Lufkin 2000, P.O. Box 
728, Apex, NC 27502. 
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HINTS 
FROM 

READERS 

Sanding With Sole 

If you use a belt or disc sander, you 
know that abrasive cleaning sticks are 
available to remove the clogged saw- 
dust that reduces cutting effective- 
ness and shortens abrasive life. Well, 
if your crepe-soled shoes are a little 
down at the heel, you can extend their 
usefulness along with your abrasives. 
Simply holding the crepe sole against 
the moving belt or disc unclogs and re- 
vitalizes the abrasive for continued 
use. —A ugust Capotosto 




Lawnchair Repair 

Most of the lawnchair repair kits that 
I have seen use screws forced through 
the plastic webbing to hold the web- 
bing to the aluminum chair frame. Be- 
cause the webbing soon tears around 
the screws, it's no wonder that so 
many repaired lawnchairs are thrown 
away, My solution uses No. 0 grom- 
mets to reinforce the screwhole. I 
first burn the hole in the webbing us- 
ing a soldering iron with a %-in,-dia, 
tip. Then I install the grommet halves 
and fasten the webbing to the frame. I 
found that an ordinary vise, carefully 
used, is effective for squeezing the 
grommet halves together and can be 
used in place of a special tool . 

— Arthur C. Erdman 




Sun visor Fix 

I had a terrible time keeping the 
sunvisor of my ear in the up position. 
To solve the problem, I glued strips of 
Velero to the sunvisor and to the 
headlines Now the sunvisor stays 
put, even with the weight of my auto* 
matic garage-door opener* 
— George I. Thompson 

Extra-Large Compass 

Laying out an extra-large circle ex- 
actly to size or transferring dimen- 
sions from a full-size drawing to your 
work is no problem if you have divid- 
ers, a pair of C-clamps and a wood 
strip. First, clamp a pencil to one end 
of the wood strip. Then, clamp the di- 
viders to the other end so the distance 
between the free point and the pencil 
is close to the desired radius. Adjust 
the radius by fine tuning the dividers 
with the adjustment screw. 

— Frank LaSaracina 




Magnetic Sweeper 




The best way to pick up nails, screws 
and other small steel objects — and 
leave everything else behind — is with 
a magnet. However, instead of crawl- 
ing around with a magnet in your 
hand, try this simple device. It's a 
strong magnet mounted on a block of 
wood. A broom handle is secured to 
the top of the block, and the entire as- 
sembly is mounted on wheels. Now, a 
simple walk around the shop does the 
job. It's also great for removing 
dropped nails from the driveway and 
worksite. 

— Walter E. Burton 



Removing Screws 

If you have a roundhead screw that 
can't be budged or the slot has worn, 
file two sides of the head flat and par- 
allel. Then, use an adjustable wrench 

to turn the screw. — Lane Olinghouse 



Border Guards 

After replacing the decks on two 
porches, I was left with a pile of 1 Va x 
5 l /z x 12-in, scraps of pressure- treat- 
ed decking lumber. Determined that 
nothing should go to waste, I came up 
with this idea for a 

i 

flexible garden border 
system. 

Each piece of wood 
was ripped in half and 
chamfers were cut on 
the corners. Then, I 
made a number of 3- 
piece sandwich units 
(right). Each unit is at- 
tached to the next with 
16d galvanized com- 
mon nails that pass 
through oversized 
holes in the top of one 
unit and in the midsec- 
tion of the adjoining 
unit. The nails driven 
tightly into the bottom 
section of the first unit 
act as hinge pins to 
create a flexible link of 



two units* The sections can be assem- 
bled in any length for use around gar- 
den plots, walkways, trees and any 
other outdoor areas that require a 
border. 

— Robert H, LeSage 



BORE FOR LOOSE 
FIT WITH NAIL 




ur SPACE 



I6d GALVANIZED 
COMMON NAJLS 



NAIL DRIVEN 

INTO BOTTOM PIECE 
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Peg-Board Shelves 




Peg-Board, a mainstay for utility 
storage, becomes even more useful 
with this hint. You can use Peg-Board 
to mount narrow shelving for holding 
jars and other small objects that can't 
be hung from a hook. And, because 
the shelves are hung on the Peg- 
Board, they're completely adjustable 
or can be removed to hang equipment 
in the normal manner. 

It takes 4 ft. of wall space to mount 
a standard Vi-in, -thick sheet of Peg- 
Board, and the shelves can be made 
out of 4-ft,-long 1 x 4s supported by 
modified Peg-Board hooks. To re- 
shape the standard hook that's de- 
signed for hanging, first secure it in a 
metalworking vise. Then, use a ham- 
mer to tap open the hook so that it's 
bent at 90° and projects horizontally 
when installed in the Peg-Board (see 
below). Next, bore two holes in the 
back edge of each shelf in which the 
hooks will be mounted* Bore these lil 
in. deep using a 13 /krin. bit. This size 
will provide a tight fit for the hooks. 

For a 4-ft.-long shelf, locate the 
hooks about 6M2 in, in from each end. 
For narrower shelf units, measure 
the distance between Peg-Board 
holes that are a few inches in from 
each edge of the panel. Use a hammer 
to secure the hooks in the shelf holes, 
and install the shelves. 

—Leonard Heiferling 




Holding Tapered Stock 

If you've ever had to hold tapered 
work in an ordinary vise that has par- 
allel jaws, you know that an additional 
filler piece is necessary. Instead of 
cutting a custom filler block to suit 
each particular tapered piece, make a 
half-round stock holder as shown 
(right). This half-round shape fits be- 
tween the tapered stock and one vise 
jaw, and automatically adjusts to a 
wide range of tapered angles. 

— Federico Strasser 



HALF -ROUND 
STOCK HOLDER 




VISE JAW 



TAPERED STOCK 







Polishing Screwheads 




If your interests lie in restoring an- 
tique clocks or guns, or if you simply 
want every part of a classic door latch- 
set to gleam like new, then don't over- 
look the details. Polishing the 
screwheads will add the final touch to 
the job. It's easier if you group the 
screws in a plate with holes such as a 
steel drill gauge. Then, scrub the 
heads with a metal-bristle, suede- 
shoe brush. If you don't have a drill 
gauge, then bore holes in a piece of 
hardwood, — Walter E. Burton 



Gutter Fix 

Like many homeowners, Tve had my 
share of ice dam troubles — a layer of 
melting snow on the roof that collects 
and refreezes in the gutter causing 
water to seep under the shingles and 
leak through the roof. So I came up 
with a simple solution. I drilled Vi-in. 
holes spaced about 6 in, apart through 
the underside of the gutter. During 
the snow season, the water weeps 
through these holes and doesn't back 
up onto the roof. When spring ar- 
rives, I simply insert stainless-steel 
screws into the holes for normal gut- 
ter operation. — Arthur R. Mullen 



Beach Float Apron 

Old plastic air mattresses make great 
all-purpose aprons. They're impervi- 
ous to water, oil and grease, and are 
perfect for working on the car. I made 
mine by first cutting an old beach float 
to length. The top comers are cut off 
so the apron fits under your arms. In- 
stall a neck and two back tie ropes 
through holes that are reinforced with 
grommets. — Charles A . Fish 



Tailgate Pad 

Climbing in and out 
of the back of a pick- 
up truck can be hard 
on the knees. We at- 
tached a Vi-in, -thick 
sheet of plywood to 
the inside of the tail- 
gate and covered it 
with indoor/outdoor 
carpet. This also 
protects the tailgate 
from normal wear- 
and-tear. The ply- 
wood panel can be 
attached with stain- 
less-steel self-tap- 
ping screws. Panel 
adhesive applied 
with a caulking gun 
does the job when 
attaching carpet, 
—Dorothy Herbert 



1/4" 

PLYWOOD 



fNDQOR/QUTDQQI? 
CARPET 




PANEL 
ADHESIVE 



SELF-TAPPfl\fG 
SCREWS 



TAILGATE 



POPULAR MECHANICS • DECEMBER ] 990 



53 

Copyrighted material 



HOME&SHOP 



APPLIANCE 
CLIN IC 

BY STEVE TOTH, 
Contributing Editor 

Tub Rocks 

I have a 1 ^-year-old Norge automatic 
washer model No. LWF912924, serial 
No. AX154790. When the washer 
goes into high-speed spin with a nor- 
mal load, the tub rocks so badly it 
sounds as if it's hitting the sides. It 
does not do this in low spin. 
Can you help? 

ROBERTE, GENTRY 
HAUBSTADT, IN 

First, check that the machine is level 
and on a solid floor. Place a 2 -ft. -long 
level on its top. Check for level front to 
back and side to side. 

Next, raise the lid and look at the 
agitator. Notice if it is centered in the 
opening in the top. If its off-center, 
one of the suspension springs that 
holds the mechanical assembly to the 
snubber assembly on the base of the 
machine may be too tight or loose. 
This can usually be corrected by ad- 
justing the J -bolts that attach the 
suspension springs to the base. 

Next, unplug the washer and re- 
move the front access panel. Check 
around the base inside the cabinet for 
pieces of the nylon snubber pad. If the 
pad is broken or worn, it may cause 
the machine to spin out of balance. In 
this case, you need to call a servicer. 

If after checking these areas you 
find nothing wrong, call an autho- 
rized Norge servicer. You may have 
an internal problem in the transmis- 
sion, and the servicer will need to do a 
torque test on it. To locate an autho- 
rized Norge servicer in your area, call 
(800)447-8371. 

Gurgling Fridge 

Our Whirlpool limited series refriger- 
ator model No. ET18NKXSW03, 
serial No, 75115290, has a gurgling 
noise when the unit stops running af- 
ter completing a cycle* The instruc- 
tion booklet says it may be caused by 
defrost water draining into the de- 
frosting pan or something loose at the 
rear that rattles. There is nothing 
loose at the rear for this noise to oc- 
cur. I hope you will be able to explain 
the problem, J.L. LUND 

PECKVILLE, PA 

The gurgling noise you are hearing is 
the sound of the high-pressure refrig- 
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Check washer for level and measure around 
the agitator to check that it's centered. 
Adjust the suspension springs below the 
washer If Ft Is necessary. 

erant in the sealed system boiling or 
equalizing in the evaporator. 

You will usually hear the noise for 
a period of time until the pressure set- 
tles down in the system. This is a nor- 
mal sound in any refrigerator and 
usually will not go away. 

No Parts 

I have a natural gas tankless water 
heater by the Tankless Water Heater 
Corporation/Thorn EMI Domestic 
Appliances, model No* TL20G, serial 
No. 105404890. 1 saw this water heat- 
er advertised in your magazine and 
have been very satisfied with it. Now 
I need parts, but cannot find a parts 
source. The original address is no 
longer correct* 

JOHN UE VINE 
CHICKASAW, AL 

Thorn EMI, which manufactured a 
tankless water heater for Tankless 
Water Heater Corp. was bought out 
by My son, Inc., about three years ago. 
Myson still has parts for both gas and 
electric water heaters and should be 
able to supply you with the parts for 
your model heater. Write to Myson, 
Inc., P.O. Box 7789, Fredricksburg, 
VA 22404, Attn: Parts Dept. 

Frostiess It's Not 

We own a General Electric frostiess 
refrigerator model No. TBP-16D. 
Lately, frost has built up around the 
freezing coils in the freezer compart- 
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ment and will not defrost. Food imme- 
diately thaws out and r if not caught, 
spoils. The frost must be manually re- 
moved by thawing with an electric 
blow dryer. Once defrosted, it will 
work again for a time and then the 
problem comes back. Do you have any 
suggestions? 

FRANK LOVELY 
W. LEBANON, NH 

There are a number of things that 
can cause your problem, including a 
defective defrost timer, an open de- 
frost heater and open contacts on a 
defrost thermostat. The list goes on 
from there. 

Because there are so many possi- 
bilities, I suggest you pick up a GE 
Step-By -Step Repair Manual for re- 
frigerators and freezers. Check the 
heading "Evaporator Fails To De- 
frost" in the manual's diagnostic 
chart. It lists the causes of this, and 
the rest of the manual explains test 
andrepairprocedures. 

The GE manual is part No. 
WX 10X100 and costs about $7. To 
locate a GE parts distributor in your 
area, call the company's 24-hour-a- 
day consumer service line at (800) 
626-2000. 



DO YOU HAVE AN APPLIANCE PROBLEM? 

Just ask Sieve about it. Send your question, along 
with the model and serial numbers, to Appliance 
Clink, Popular Mechanics, 224 West 57th St., 
New York, NY 10019. While letters cannot be an- 
swered individually, problems of general interest 
will be discussed in tfie column. 



54 

r 



POPULAR MECHANICS • DECEMBER 1 990 

Copyrighted material 



HOME&SHOP 



JOURNAL 



TOOL TEST 

NEW FLEX 

SHAFT 

TOOL 

TEXT AND PHOTOS 

BY ROSARIO CAP0T05T0 

Contributing Editor 

• It was quite a revelation for me to 
test the Dremel Heavy-Duty Flex 
Shaft Carving Kit, My only similar 
experience had been to use a flexible 
shaft chucked in an electric drill. This 
is a far more capable tool than a drill/ 
flex shaft combination. Its VVhorse- 
power motor is capable of driving ro- 
tary tools at up to 20,000 rpm with 
plenty of torque. 

You adjust its speed by pressing its 
foot pedal. This allows you to better 
handle the tool, as you suit the speed 
to the job, whether it be slow enough 
to cut plastics without melting them 
or at top speed to hog off hardwood. 

Without discernible vibration in 
the handpiece, I found it easy to do 
fine carving while holding the tool like 
it was a pen. I was impressed that it 
was quiet and smooth. 




To change bits, insert pin to lock the motor 
shaft. Unlock collet nut with the wrench pro- 
vided. Insert new bit and tighten. 




The variable-speed foot control permits low- 
speed cutting, a necessary feature to prevent 
burning when cutting plastics. 




Flex Shaft Carving Kit includes motor, shaft, foot pedal control and bit assortment. 



To test its torque, I chucked in a 
structured -tooth carbide cutter and 
went all out chewing up chunks of 
hard maple in an attempt to stall the 
motor. At slow to moderate speed, 
there was occasional hesitation. But 
at top speed, the motor just kept 
buzzing. 

The Dremel 7390 Heavy-Duty Flex 
Shaft Carving Kit, which includes the 





Model 732 flex shaft and motor, Model 
221 foot speed control, handpiece, Va- 
in. and Vk-in. collets, cutters, sanding 
drums and grindstones. The kit costs 
about $410 at hardware stores and 
hobbyist suppliers. An accessory 
hanger stand, Model 2222, costs about 
$35, and any component is available 
separately. Contact Dremel, 4915 
21st St., Racine, WI 53406-9989. 




The tool carves delicate details using only a Even wfth large structured-tooth carbide 
right touch, ft derives its cutting power from cutter, turning at full speed, the tool is easily 



speed, not pressure. 




Polishing metal Is a snap wfth the brush 
wheel loaded with polishing compound. 
Light pressure easily removes tarnish, 



and precisely controlled while carving. 




The sanding drum makes short work out ot 
detaining even hard-to-grind metals. Here, 
the coarse drum deburrs cast Iron. 
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HOMEOWNERS CLINIC 

BY NORMAN BECKER, P,E„ Contributing Editor 



Electrical Interference 

I have a 1 -year-old house with a 200- 
amp service panel grounded with two 
grounds, one at the water pipe and an- 
other to a rod In the backyard. The 
problem is that there is severe inter- 
ference on the TVs in the house when 
wall switches are used, the door bell is 
rung, the bathroom fan is switched on 
or if an electric shaver is used, This 
happens even though the branch cir- 
cuits are unrelated. Any suggestions? 

GLENN MAJKA 
GARY, IL 

This type of problem is often caused 
by a loose neutral line, possibly at the 
pole, the meter pan or in the main 
breaker panel. Call the local utility 
company and have them check the 
connections at these points. The utili- 
ty company may complete its in- 
spection, but ask that a licensed elec- 
trician check the connection at the 
breaker panel. 

Covering Turbine 
Ventilators 

While installing a new roof, the in- 
staller recommended two large spin- 
ners that would turn in the wind for 
ventilating the attic. My question is 
whether to cover them in the winter 
or leave them open, ERNEST BAYS 

COLUMBUS, OH 

The only reason that I know of for 
covering the turbine vents is if you 



live in an area where the winter 
snowfall is great enough to cover the 
vents. In th is case, when the snow 
melts, water will leak into the attic 
through the openings between the 
vent vanes. 

If the attic's ventilation is depen- 
dent on the turbine's free air opening, 
you must provide alternative venti- 
lation during the winter when the 
turbines are covered. 

As has been discussed in previous 
columns, the unobstructed vent 
opening should be 1 /^oo of the attic 
floor area when there is a vapor bar- 
rier on the underside of the insula- 
tion, and l / lso of the attic floor when 
there is no vapor barrier. 

Antifreeze In Pipes 

I have a second home in upstate New 
York and plan to put in an oil-fired hot 
water central heating system. Since I 
am not there all the time and the wa- 
ter pipes are all drained and traps 
filled with nontoxic antifreeze, I was 
wondering if I could protect the hot 
water heating pipes by using the 
proper mixture of nontoxic antifreeze 
and water. Can you think of any prob- 
lems that may occur? 

JOHN A. WHITE 
UNIONDALE, NY 

There are a few things you should do 
before adding antifreeze to the 
house's plumbing system. First, if the 
house doesn't have one already, add a 
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back -flow preventer on the water feed 
line. This prevents the antifreeze 
from contaminating the house's po- 
table water supply. 

Next, determine how much anti- 
freeze to add to the system. To do this, 
estimate the volume of water in the 
house's pipes , then add the correct ra- 
tio of antifreeze. A free 4 -page booklet 
by the Hydronics Institute has infor- 
mation to help you determine the 
pipes' volume and other useful tips. 
Send a letter with a self-addressed 
stamped envelope to: The Hydronics 
Institute, 35 Russo Place, Berkeley 
Heights, N J 07922. Ask for "Techni- 
cal Topics No. 2 A .. n 

Winterized Hose Bib 

The water pipes that run to the hose 
bibs on the outside of my house are in- 
accessible. Should I replace my hose 
bibs with those that shut off the water 
inside the house (freezeproof hose 

bibs)? WALTER SKJEI 

1 GRAND FORKS, ND 

Replacing the hose bibs with freeze- 
proof models would be one approach. 
The other would be to install an inte- 
rior shut -off valve that is accessible 
so the hose bib can be drained. 




Service Tip 

When repairing a cedar wood shin- 
gle or shake roof, the new shingles 
will generally not match the 
weathered appearance of the exist- 
ing roof. It can take up to a year for 
the shingles to weather the same 
color as those around it. The pro- 
cess can be accelerated by spray- 
ing the new shingles with a 
solution recommended by the Tex- 
as Forest Products Laboratory in 
Lufkin, Texas* 

Spray the new shingles with a 
simple solution of I -pound baking 
soda dissolved in a gallon of warm 
water. 

Place the sprayed shingles in the 
sunlight. In about 4 to 5 hours, 
they turn a weathered-gray color. 
Wash off the powdered residue. 
Unlike stains, which may discolor 
over time, this process is perma- 
nent and results from a chemical 
reaction. 



A loose neutral wire outside of the house or in trie 
service panel can cause severe Interference on televisions in the house. Have an electrician or 
your utility company check the exterior connections for a loose line. 



DO YOU HAVE A HOME-MAINTENANCE 
OR REPAIR PROBLEM? 

Just ask Norman about it. Send your question to 
Homeowners Clinic, Popular Mechanics, 224 
West 57th St, New York, NY 10019. While letters 
cannot be answered individually, problems of gen- 
eral interest will be discussed tn the column. For 
more home -repair and maintenance help, get PM's 
Home Care Guide, $5.95 postpaid. Send your or- 
detis) to Popular Mechan vcs, Box 1 01 4, Radio City 
Station, New York, NY 10101. 
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HANGING 
WALLPAPER 

BY GENE & KATIE HAMILTON 
PM Illustrations by 
George Retseck 



• If you can survive scanning endless 
pages of wallpaper books and find a 
pattern that suits your decor , color 
scheme and budget, hanging the pa^ 
per will come easy. 

For your first job, choose a wallpa- 
per that is easy to install, such as an 
inexpensive (less than $20 a roll) pre- 
trimmed vinyl paper. Vinyl wallcov- 
erings come paper-backed and fabric- 
backed, and both go up nicely. These 
papers don't stretch out of shape, 
even if you reposition them several 
times on the wall. Fabric-backed pa- 
pers are more expensive and well 
suited for bathrooms and kitchens, 
where humidity can be a problem. 
Fabric-backed vinyls can be scrubbed 
and easily stripped off the walls at a 
later date. 

You can choose between prepasted 
wallpaper and those requiring adhe- 
sive. Prepasted paper only needs to 
be dunked or soaked in warm water to 
activate the paste impregnated in its 
back. Other wallcoverings are hung 
on the wall with an adhesive applied 
with a roller. If you use one of these 
papers, ask your wallpaper dealer for 
an appropriate adhesive* 

Look for a paper with a pattern re- 
peat or drop of 10 in. or less. Pattern 
drop or repeat refers to a pattern's 
length (a repeat or drop of 10 in. is a 
pattern that repeats itself every 10 
in, ). The larger the drop, the more pa- 
per is wasted getting the pattern to 
align between pieces. 




® 




1 First, measure waif height, A« Now 
measure waff length, B. Multiply A x B and 
subtract door and window areas. 




You'll find the pattern repeat on the 
back of each pattern in your wallpaper 
sample books and on the rolFs wrap- 
ping. By choosing a pattern with a 
small repeat for your first project, 




2 Use a level or chalkllne to make a verti- 
cal layout line on the wall. Align the first 
strip of paper with this line. 



you can avoid excessive waste. 

Build success into your first at- 
tempt by choosing a simple bedroom. 
Don't try a bathroom, kitchen or 2 
story hallway at first. 




1 Unroll paper and measure the length of 
strip allowing for pattern drop and trim- 
ming. Mark with a small scissor cut. 
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4 Fold the roll back on the paper you just 
measured. Crease the paper at the small cut 
and use it as a cutting guide. 

Estimating paper and 
wall preparation 

First, look in the back of the wallpa- 
per book for a notice that tells you the 
area of each roll. Most rolls of Ameri- 
can wallpaper contain about 36 sq. ft. 
of material. Allowing for waste due to 
the pattern drop and trimming, the 
roll covers about 30 sq. ft, A roll of Eu- 
ropean (metric) wallpaper contains 
about 28 sq, ft and covers about 23 sq, 
ft. of wall (these are based on wallpa- 
per with a drop under 18 in.). 

To calculate how much paper you 
need, first find the wall area. Add the 
length of each wall, and multiply this 
total by the ceiling height (Fig. 1). 
Multiply the height of each door and 
window by its width. Add the door 
and window areas and subtract this 
from the wall area. This gives you the 
surface area to be papered. Add about 
20 percent to the total papered area to 
allow for the few bad cuts you'll make 
(inevitable on your first job). 

Divide this number by the area that 
your wallpaper roll covers, and that's 
the number of rolls you need. 

Make sure the paper is from the 




10 When working with smalJ patterns, 
check alignment between strips using a 
level. This assures pattern stays even. 
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5 Apply wallpaper paste using a paint 
roller or a wallpaper brush. Spread paste 
evenly over paper's back and edges. 

same lot or batch. The batch number 
is stamped on each roll, and all the 
rolls should have the same number. If 
you run short and have to order extra 
paper later, you might get a roll from 
a different batch run. The color or re- 
peat pattern might not match exactly, 
even if you order the same pattern 
from the same store, 

Clean the walls thoroughly and re- 
pair holes, cracks or dents. Wash or 
paint the room's woodwork and trim. 
Unless the woodwork is natural or its 
paint is in good shape, it will probably 
look dingy next to the new paper. It's 
easier to paint it now than after the 
paper is in place. 

Turn off the electricity to the room, 
and remove the light switch and out- 
let covers. You could hit an outlet or 
switch wire with your razor knife 
while trimming the paper and get a 
shock, so leave off the power while pa- 
pering. Light the room with a lamp on 
an extension cord plugged into an out- 
let outside the room. 

Next, size the walls. Sizing makes 
it easier to slide the paper around 
without tearing while you align the 





1 1 Push broad knife tight Into corner at 
ceiling (or molding). Run razor knife along 
broad knife to cleanly sever scrap. 



6 To prevent paste from getting all over 
when you handle the strips, fold the paper 
back over itself (pasted sfdes together). 

pattern. Because it seals the wall, siz- 
ing makes paper easier to remove at a 
later date. 

Premixed sizing is easier to use, but 
more expensive than the type you 
mix. Either is simple to apply. Use a 
paint roller and pan to spread the 
somewhat watery solution. When it's 
dry, the wall is ready for papering. 

When hanging a wallpaper with a 
light-colored background on a dark 
wall, you may be able to see the wall 
where there's minute misalignment 
between seams. Prime dark walls 
with a coat of inexpensive white latex 
primer or use a combination primer/ 
sizing. 

Layout: Getting started 

Begin your paper layout by establish- 
ing vertical guidelines to help you po- 
sition the paper. Even with guidelines 
there's sure to be some misalignment 
between the first and last strip of pa- 
per you hang. To conceal this, lay out 
your job so you start and finish in an 
inconspicuous spot, such as over a 
door, a window or on the least con- 
spicuous wall. 




1 2 Make diagonal relief cut from corner 
of window or door trim to paper's edge. 
This lets you work around projection. 
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7 Align first strip with vertical layout fine. 
Smooth strip with wallpaper brush, work- 
ing out from Its center to the edges. 

Hold up a roll of paper where you 
want to begin. Make a pencil mark 
equal to the paper's width minus Vz in. 
Use a carpenter's level or a ehalkline 
to make a vertical plumb line through 
this mark (Fig. 2). 

Align the edge of your first strip to 
be parallel and about Vz in. inside this 
layout line. This prevents the line 
from showing through the seam, but 
keeps the paper's edge close enough 
for accurate alignment. 

Don't cut the first strip by measur- 
ing it* Take the roll over to the wall 
and unroll enough paper to reach from 
the floor to the ceiling. Hold the paper 
in place at the ceiling and move it up 
and down so you have a complete pat- 
tern at the top (if your paper's pattern 
requires alignment). 

Make a light pencil mark on the pa- 
per at the ceiling. Remove the paper, 
and place it on a flat surface. Trim the 
paper 2 in. above the mark you made 
at the ceiling. Then, measure down 
from the ceiling, and mark the dis- 
tance that the wall is high. Add 2 in. to 
this measurement for trim at the bot- 
tom. Make a small cut with a pair of 





1 3 Guide cut around window and door 
trim using broad knife. Trim away scrap 
fore hanging next strip of paper. 



S Jf you work carefully, you can smooth 
paper with a broad knife. Full knife gently 
across paper to avoid tearing It. 

scissors, fold across the paper at the 
cut, then use the fold as a guideline to 
cut the strip (Figs* 3 and 4), Test fit 
this strip. 

To cut the second strip, unroll the 
paper and lay it next to the first strip. 
Move up the paper until the pattern 
matches (the wasted paper should al- 
ways be located at the top of the roll) . 
Cut the paper so it's 2 in. longer at the 
bottom, leaving some paper to trim at 
both ceiling and baseboard. Avoid 
cutting a large batch of strips until 
youVe tested a few pieces of paper to 
see how the pattern is lining up. 

Hanging paper 

If you're using a prepasted wallcover- 
ing, use an inexpensive plastic con- 
tainer called a water box or trough. 
Fill this about half-full with warm wa- 
ter and place it on a plastic garbage 
bag covered by old towels to blot up 
spilled water. Let the strips of paper 
soak for the amount of time specified 
by its manufacturer (usually less than 
a minute). Keep the paper rolled 
loosely from bottom to top and rotate 
it in the water. 





f 4 Hang strip on an Inside corner wfth 
about 2 In, of scrap on adjacent wall. 
Smooth paper toward corner and to seam. 



9 Slide next piece of paper Into position 
white adhesive Is still moist. Smooth paper 
after pattern Is aligned. 

Follow the manufacturer's advice 
for wallpaper that requires adhesive. 
A vinyl paste is usually a good choice 
because it resists mildew. If you have 
had a mildew problem in the room, 
buy a mildewcide additive and mix it 
in the paste. 

Smooth the paste onto the paper's 
back with a paint roller or wallpaper 
brush (Fig, 5), Spread the paste even- 
ly, including the edges. To keep the 
paste from getting over everything, 
fold the pasted side of the paper back 
on itself {Fig, 6), This also prevents 
the adhesive from drying out. Work 
ahead and paste up a couple of strips 
so one strip can soak while you work 
with the other. 

Wait at least 5 minutes after brush- 
ing adhesive onto a strip of wallpaper 
for it to set, or "wet out*' as it's called, 
before you hang it. Wallpaper ex- 
pands when wet and contracts as it 
dries, so this wetting out lets it reach 
its maximum expansion and prevents 
bubbles from forming behind the pa- 
per once it's hung. 

Have your ladder in place and your 
tools at hand before bringing the fold- 




1 S Trim paper flush working with broad 
knife and razor. This leaves a small bit of pa- 
per overlapping In the corner. 
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1 A Start next paper strip with an overlap. 
Match the pattern and plumb the strip. Cut 
through top strip to remove overlap, 



ed and pasted strip to your starting 
point. Unfold the top section and posi- 
tion the strip so it lines up with the 
plumb line. Don't forget that you al- 
lowed for an extra 2 in, at the top of 
the piece. Hold the top in place and 
unfold the pasted bottom section so it 
drops to the floor. Work your way 
down the strip checking alignment 
with the plumb line. 

Press the strip firmly against the 
wall. Work out from the center of the 
strip using a brush or sponge to push 
air bubbles or wrinkles to the edges 
(Fig. 7). If you are very careful, you 
can use a broad knife (a 6-in,-wide 
scraper, also called a flat knife) to do 
this also (Fig. 8). Wipe off excess glue 
that oozes out of the edge of the strip. 
Hang the next strip and align the pat- 
tern by eye or with a level (Figs, 9 and 
10). Use a seam roller to press the 
edge in place and again after each 
strip is hung to prevent the seams 
from opening. 

Trim the paper at the top and bot- 
tom after you've hung several strips. 
This is best done using a broad knife 
and a razor knife. Press the knife into 
the corner where the wall meets the 
ceiling, and draw the razor along it 
(Fig. 11). Move the knife over as the 
razor reaches its end, then repeat the 
cut. Trim the paper at the floor the 
same way. 

You have to negotiate around 
doors, windows, cabinets and other 
projections* To get the paper to lie flat 
next to these protrusions, use a pair of 
small pointed scissors or a razor to 
make relief cuts. 

We'll use a window frame as an ex- 
ample. Carefully align the strip so it's 
plumb and its pattern matches the 
piece next to it. Smooth out the paper 
as much as possible. Make a 45° relief 
cut starting at the corner of the win- 
dow trim, extending into the waste 
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1 7 Overlap around outside corner shouJd 
be under T in. Next strip should cover over- 
lap. Then, trim strip flush to corner. 



paper (Fig* 12), Then, finish smooth- 
ing the paper, and work out remain- 
ing wrinkles and air bubbles. Trim the 
paper flush against the edge of the 
opening the same way you trimmed 
up against the ceiling (Fig. 13), 

Hanging outside/ 
inside corners 

There's a great temptation to wrap a 
strip of wallcovering around an inside 
or outside corner, then continue on by 
butting the next piece of paper to it. 
This often results in a sloppy looking 
job. Corners are seldom square, and 
wrapping the paper around the corner 
will cause the pattern to run out of 
plumb. For best results, use a lap 
joint or double cut the seams* 

To make a lap joint in an inside cor- 
ner, trim the last strip so it's up to the 
corner and overlaps the adjoining wall 
by a couple of inches (Fig, 14). Push 
the broad knife into the corner and cut 
off the paper that overlaps on to the 
adjoining wall (Fig. 15). This leaves 
about Vk in., or less, paper overlap- 
ping. 

Make a plumb line on the new wall 
to align the first adjoining strip. This 
first strip on the new wall should wrap 
around the corner and overlap an inch 
or so into the wall you just papered. 
Carefully match the patterns of the 
overlapping paper in the corner and 
check the new strip for plumb, 

Trim the new strip flush in the cor- 
ner. Use a light touch and a sharp 
blade in the razor knife to cut through 
the top strip only (Fig. 16), This over- 
laps about l A in, and covers any gap 
between the new strip and the wall. 

Next, add more adhesive to the 
joint by peeling the strip you just 
trimmed back and applying the ad- 
hesive with an artist's brush. Then 
smooth out the joint and sponge away 
excess adhesive. 




IS To make a double-cut Joint, align the 
pattern with the strips overlapping. Press 
hard enough to cut both strips. 




1 9 The overlap falts away, but you must 
peel back the top strip and remove the cut- 
off section. Then, roll the Joint tight. 

Wrap the paper around an outside 
corner and trim it back so Vz in. of pa- 
per rounds the corner (Fig. 17). Mark 
a plumb layout line on the unpapered 
adjacent walL Align the first strip 
with the layout line and trim it flush 
with the corner. 

The inside and outside corner joints 
described here overlap. Some heavy 
papers will show a lump at the joint, 
and other vinyl papers do not stick 
well to one another. In these cases, 
and anywhere you want a joint that 
butts perfectly, you can use the dou- 
ble-cut method. 

Overlap the strips where you want 
the joint, then cut through both strips 
with a sharp razor guided by your 
broad knife. The trimmed piece will 
fall away from the top strip, but you 
have to peel back the top strip to re- 
move the trimmed piece from under it 
(Figs. 18 and 19). Smooth the top strip 
back into place. 

While the paste is still soft, sponge 
away excess paste from the wall- 
paper's face and woodwork. Go back 
several times with a clean sponge to 
be sure you get it all. EM 
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THE OFFICIAL MILITARY ISSUE 
GENUINE LEATHER A-2 FLYING JACKET 




A Piece of American History. 
A-2 Leather Flying Jacket is one of the most famous 
pieces of battle gear in history. During World War II, the 
brave pilots of the U.S. Army Air Forces relied on the A-2 for 
protection and comfort. Worn by the daring "Flying Tigers 
who fought over China in their P-40 Warhawks. And Jimmy 
Doolittle's B-25 bomber squadron that hit Tokyo in a 
daring carrier-launched raid. Lightweight and com- 
fortable yet "tough as nails " the A-2 identified 
its wearer as one of an elite, brave breed of 
fighting men. 

Genuine Military Issue. 
Not a Commercial Reproduction . 

Cooper Sportswear was an original supplier 
of the A-2's worn by America's World War n 
flying heroes. Now, after a 4 5 -year retirement 

from active duty, the 
U.S. Air Force has 
recoinmissioned the 
A-2 and selected 
Cooper as the official 
Government contract 
manufacturer. Now, you 
can own the very same jacket 
issued to US. Air Force pilots. 
Not a reproduction— this is We genuine article/ 

Proudly Made in the USA, 

The Cooper A-2 is made in the LLS.A. using materials 
and production methods specified by the US. Air Force. 
Premium hand stitched goatskin ensures MADE 
niggedness and great looks. Knitted cuffs and 
waist band and a spun cotton-blend lining 
ensure draft-free comfort. Details include 
regulation snap-down collar, shoulder mmmmmmmm 
epaulets, and roomy snap-close pockets. S. A, 

You'll also receive a certificate of authenticity stating that 
yours is the U.S. Air Force A-2. Battle-proven and built for 
long life, the Cooper A-2 actually gets better- looking 
with age. 

Payable in Convenient Monthly Installments. 

The Cooper A-2 Leather Flying jacket can be yours for just 
{249 (plus 17,50 shipping and handling) payable in six 
convenient monthly installments of $42.75 charged to your 
credit card. Satisfaction guaranteed. If you are not delighted 
with your jacket, simply return it in original condition 
within 30 days for exchange or refund. 
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The actual jacket supplied 
to the United States Air Force 



Order today. Available in even sizes 34-52 regular and 
long. Call about larger sizes (to 60) available for $50 
more. (For best fit, order one size larger than your normal 
jacket size.) 

Normal delivery on phone orders 4-8 business days. 



CALL TOLL-FREE: 1-800-331-1858 
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Willabee & Ward 
47 Richards Avenue 
Norwalk, Conn. 06857 

CALL TOLL-FREE: 1-800-331-1858 



Please send me Cooper A-2 Genuine Leather Flying Jackets, 

Size (Even sizes 34-52): □ Regular □ Long 

Charge each of 6 installments of $42.75* to my credit card. 
□ Mastercard □ VISA □ Discover □ Amer. Express 



Satisfaction 
Guaranteed 



Name. 



(PLEASt HUHTClfAlLY) 



Address. 



City/State/Zip. 



Signature. 



{ML ORDERS SLUJECT TO ACCEPTANCE I 



Credit Card # 



Exp. Date 



□ I prefer not to use a credit card and will pay by check. 
. Enclosed is my check for $249 plus $7. 50 shipping/ 
handling, a total of $256.50". 

*Any applicable sales rax will be billed with shipment 606-304 
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DETROIT SPY REPORT 



BY JIM DUNNE, Detroit Editor 
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Cadillac Unveiling 

# Look to the Cadillac Seville to be 
among the future cars on display at 
the Detroit Auto Show in January, at 
least a full six months before it goes on 
sale. Seville for 1992 will be all new 
in appearance, with a larger body, 
smoother, more rounded lines on the 
outside and equipped with Cadillac's 
new Northstar V8 engine under its 
hood. Cadillac plans to ship Sevilles to 
dealers beginning in June, but rich 
folks will get the first glimpse at the 
Detroit, and probably the Los Ange- 
les and Chicago auto shows, 

Taurus, 1992 

Look for smaller headlights and a low- 
er hoodline in the newest Taurus set 
for its first public appearance early in 
199L The smaller lights and longer 
wraparound turn lamps change the 
front end to a strong painted look. At 
the rear, taillights are altered, and 
contain round lenses for brake and 
running lights. A change in the trunk 
lid lowers the load height. 




Due for '92, first Taurus redesign will be minor facelift. 



Turbo Lag 

Automakers may deny it, but turbo- 
chargers are dropping out of the per- 
formance scene on newer ears. Early 
designs of turbos that resulted in 
shaft burnup are still giving the 
booster a bad name among 
repeat customers, 

Pontiac is out of the 
turbo business alto- 
gether with the can- 
cellation of the Turbo 
Grand Prix and tur- 
bo-powered Sunbird 
models. At Chrysler, 
turbos are still in the 
lineup, but V6 en- 
gines are playing a 
bigger part in per- 
formance models, like 
the Daytona. Howev- 
er, in smaller cars, 
turbos remain the best bet for boost- 
ing overall performance. 

Saturn Plastic 

Saturn officials say that plastic panels 

were designed for 
the body of their 
car to have an 
advantage over 
Japanese competi- 
tors. Sure, they go 
through the litany 
of plastic features 
like dent-resis- 
tant, no-rust and 
lighter weight. 
But the plastic 
fenders, doors and 
quarter panels on 
the Saturn have 
set it apart from 



Toyota, Nissan, Honda, and others. 
In Japan, steel is the least expensive 
material available for car bodies, so 
that the practice of building plastic- 
free bodies is likely to continue. 




Next-generation Suburban will wear current pickup front end. 

CMC Jimmy 

A major styling change is in store for 
GMC's full-size sport/utility 2-door 
next summer. Up front, the Jimmy 
will take on the appearance of the full- 
size pickup truck and feature more 
rounded front and flush glass in the 
windshield. At the side, larger win- 
dows for rear-seat passengers are 
featured. 

The restyling of the 1992 Jimmy 
along with the revised Crew Cab pick- 
up and Suburban will complete the 
C/K truck redo at GftfC, 

Thicker Glass 

Glass is heavy. So one of the ways the 
automakers cut weight in recent 
years was to make door glass and 
windshields thinner. They figured 

I Pl ease turn to page 6 j) 
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PASSPORT 



ESCORT 



SOLO 



Vow saw $iWon PASSPORT, winner of 
fwe major comparison tests. 



Sew ESCORT uses DSP technology for 
incredible warning distance 



SOLO is tfa j only radar detector tfxtt 
never needs afxnver ami 






11 A terrific radar detector " 

Car and Driver 




1 else even comes 

HMWkoututei 



" We fell in love at first 

AntoWeek 




J1 



Overwhelm your favorite driver 
with the world's best radar detectors 



Gi 



rive The Very Best 

Remember those few times when 
you came up with the perfect gift? 
The recipient was so overwhelmed 
he kept asking how you knew... 

That's the effect our radar detec- 
tors have on drivers, because drivers 
know what the experts say about 
radar detectors. 

Car and Driver called us the "class 
act" in radar detection. And Road & 
Track has rated us "the leader in 
detector technology/ 1 
We've been over- 
whelming drivers for over 
12 years. For the driver on 
your list, no other gift 
is as sure to please. 

Hie Exclusive Source 

We designed ESCORT, SOLO, and 
PASSPORT, w r e make them in our 
factory in Cincinnati, and we onl y sell 
directly to you. Not through stores. 

Our direct connection to you 
assures fast response on orders, on 
questions, and on repairs. We take 
care of everything. 

And by dealing with our knowl- 
edgeable staff, you're assured of 
making the right choice. They'll help 
you select the radar detector that will 
be best for your favorite driver. 






1 







Incredibly Easy Shopping 

Just call toll-free (1-800-543-1608). 
Youll avoid traffic jams, parking 
hassles, pushy crowds, and unbear- 
ably long lines. 




Call toll-free 
1-800-543-1608 



The exclusive source: our headquarters in Cincinnati, Q&io. 



Instead you 11 find a friendly radar 
expert who can answer any ques- 
tions you may have. Just pick up the 
phone. We're here 24 hours a day. 

Order before 6;00 PM eastern time 
Monday through Friday and well 
ship your package the same day. A 
gift box is available at no charge. 

Can Have It Tomorrow 

We know that sometimes the 
holidays can sneak up, and waiting 
even a few days for the UPS truck is 
waiting too long. But we've got the 
perfect solution. 

Through a special arrangement 
with Federal Express we can offer 
their overnight delivery for (inly 
$14,50. Just call us anytime before 
8:00 PM and your package will arrive 
the next day (except Sun- 
days). If you're a 
last-minute shop- mm"~ , mr * 
per, youVe come l Stf* /J ' 
to the right place. I \ 

Qpemi$t delivery by 
Federal Express is only $1450 





Satisfaction Guaranteed 

Here's the best part of all: your 
gift is guaranteed to please. Quite 
simply, if for any reason you're not 
totally satisfied within die first 30 
days, just return your purchase. 

Well immediately refund all your 
money and all your return shipping 
costs, There are no hidden charges. 
You are also covered by a full tine 
year limited warranty. 

We've been delivering on 
these promises for over 
ten years. Call now 
and see how easy 
gift-giving can be. 



Order today — Call toll-free 

1-800-543-1608 

Call 24 hours, 7 days a week 
Major Credit Cants Accepted 

SOLO® Self -Powered Radar Receiver 

*345 

ESCORT* The Performance Leader 

$295 

PASSPORT® Over One Million Sold 

$195 



Ohio residents add 5 5*" tax Prices higher in Canada. 

Standard shipping and handling is $4.50 
or overnight delivery is available for J 14.50. 

Cincinnati Microwave 

► Department 60681)0 
One Microwave Plaza 
Cincinnati, Ohio 45249 
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PM HOTLINES 

COMMUNICATE 
WITH US 

We're trying our best to make it 
easier for you to communicate with us. 
Here are four ways you can do it. 



HOTLINE PHONE NUMBERS 



Special telephone numbers here at Popular 
Mechanics allow you to call our editors 
directly and easily They're activated once a 
week, on Wednesdays, from 3 to 5 pm 
Eastern time. All the editorial staff hotline 
phone numbers are listed here. If an editor is 
not available, please try again the fo flowing 
week. 



HOME IMPROVEMENT 

Steven Wl fison, editor (2 1 2 j 265-7 533 

Tom Klencfc, assoc. editor (2 1 2) 265-7 570 
Roy Berendsohn, asst editor 

(2! 2} 265-7572 
(building, home remodeling, shop desfga 
tools, furniture making and design} 

BOATING/OUTDOORS 

Joe Skorupa, editor (2 1 2J 265-7596 

AUTOMOTIVE 

Tony Swan, editor (2 1 2) 265-7526 

(new cars; motorsportsj 

Mike Alien, asst editor (2 1 2) 265-7536 
[technical and design, care and maintenance] 

SCIENCE/TECHNOLOGY 

Abe Dane, editor (2 1 2] 265-7740 



ELECTRONICS/PHOTOGRAPHY 
Frank Vizard, editor (212] 265-758 1 

GENERAL 

Joe Oldham, editor-in-chief 

(212) 265-7503 
Deborah Frank, managing editor 

(212J265 7518 



READER SERVICE BUREAU 



We have a Reader Information Bureau that 
is operational five days a week during regular 
business hours. Our Reader Service Bureau 
number is (212} 649-3127, Please call our 
Reader Service Bureau, nor our editors, for 
fn formation on back issues, reprints of articles, 
subscription inquiries, plans offers and so on. 
ft will save us all time. 



ELECTRONIC MAIL 



You can call the PM computer any day 
between 6 pm and 8 am (only) Eastern time. 
The number is (212) 582-8369, Once you're 
on Ifne, you can leave messages for specific 
edftors, or direct inquiries and comments to a 
specific department. The department bulletin 
board also allows you to share your thoughts 
with other readers who call in. 

New users will get an identification num- 
ber and password that allow them to access 
the system. Simply set your communications 
software to 8 bits, no parity and one stop bit 
(8-N-1), and set the baud at 300 or 1200. If 
you're asking a specific question, allow a 
week before calling back for our answer 



FAX MACHINE 



You can fax written mail to us if you have 
access to a fax machine. Our fax number is 
(212) 586-5562, available 24 hours a day. 
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maybe a couple of 
millimeters thin- 
ner, a change so 
slight that the 
vehicle owners 
wouldn't notice. 

But now that 
trend is being re- 
versed. Glass is 
getting thicker. 
Carmakers and 
owners found 
that the thicker 
glass is a good 

sound barrier It ^ lc ' er am * lower for Cadillac Eldorado rides C-Body platform. 




keeps the passenger compartment 
quiet, isolated from outside noise* So 
the glass on the 1991 GM-10 cars 
— Grand Prix, Cutlass Supreme, Re- 
gal and Lumina — is now 5mm thick in- 
stead of 4. The improvement, a 25 
percent increase, helps make the cars 
quieter on the road and seem more 
luxurious to owners. 

1991 Eldorado 

A blacked- out grille and unusual paint 
pattern are designed to disguise this 

1992 Cadillac Eldorado prototype. 
Captured during ride and handling 

development work at the GM proving 
ground, the next-generation Eldo 
looks to be longer and wider than the 
current edition — a change that can be 
traced to the switch to GM's C-Body 
(Cadillac DeVille, Olds 98, BuickPark 
Avenue) platform. The current Eldo 
is an E-Body. 

The new Eldo will reportedly use 
Cadillac's new 200-hp dohc 32-valve 
Northstar V8 engine. 

Whftewalls 

Look for white wall tires to be around 
for a long time even though some criti- 
cize them for being tacky or old-fash- 
ioned, You will continue to see them 
on American-made sedans in the mid- 
price and luxury ranges. Olds, Buick, 
Cadillac, Lincoln, Ford, Mercury, 
Chrysler, Dodge and some Chevy 
cars are among the 1991 models that 
favor whitewalls. 




'92 Mercury Sable wf II retain distinctive light panel across front. 



However, virtually all the imports 
and smaller cars are sticking with 
black- wall designs. It is ironic that the 
most affected of the white tire de- 
signs — white lettering— is still the 
choice of muscle car and 4-wheel- 
drive vehicle buyers* 

Toronado s 25th 

Olds' Toronado is 25 years old this 
year, and that anniversary is a good 
time to recall just how revolutionary 
the ear was when new, Toronado was 
the first American car in the modern 
age (post WWII) to offer front-wheel 
drive* It caused immense interest at 
the time since front drive was poo- 
pooed as a system that caused heavy 
understeer, one' that lost traction go- 
ing up hills and was, after all, too ex- 
pensive for the average buyer. 

In its original design, the Olds 425- 
cu.-in. , 385- hp V8 engine was set in a 
north-south position directly over the 
front axle line. Prototype designs of 
the driveline had the right-side half- 
shaft located in a tunnel through the 
engine's oil pan. At production, a 
hump was built into the bottom of the 
pan to allow the shaft to pass under- 
neath the engine* 

The engineer behind the Toronado , 
Bob Stempel, became chairman of 
General Motors last August. 

Subtle Sable 

Like their contemporaries at Ford di- 
vision, the Mercury product planners 

don't seem to be 
anxious to take 
chances with their 
mainstream se- 
dan, the Sable. 

The sheetmetal 
changes for 1992 
are subtle. Sable 
will retain its dis- 
tinctive light bar 
across the front of 
the car, although 
the height of the 
bar has been re- 
duced to give a 
steeper fall-away 
to the hoodline, 
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BE SCHLAGE-SAFE BE SCHL AGE -SAFE BE SCHLAGE-SAFE BE SCHLAGE-SAFE BE SCHLAGE-SAFE BE SCHLAGE-SAFE 



The Price of Home 
Security is on Sale. 



Now you don't need a 
$1500 professionally-installed 
home security system to keep out 
a professional 

Introducing Schlage m 
Keepsafer ® America's best sell- 
ing wireless electronic home 
security system. Keepsafer gives 
you the same kind of reliable 
protection of a professionally- 
installed system. But at a frac- 
tion of the cost. Because you 

install it your- 
self- 



security, reliability and affordability of 
the Keepsafer gives your family the 
edge in protection- 



HI 



..•*£l:- ; - : 





Model U 

71-102 



in 

about an 
hour or two; 



What a 



The "What Have You Got 
To Lose Sale,* 

Now is the time to invest in the 
security of the Keepsafer during our 
nationwide sale. Look at all you get 
for the low base price of $199: 

• Control Console 

• 2 Transmitters 

• Security Window Stickers 

• Fully-Expandable System 





• 90-Day Money Back 
Guarantee 

There's more. Most homeowner's 
insurance policies recognize the 

security benefits of the Keepsafer and and the Keepsafer Security System, 
offer users a reduction in 
premiums. 



We've been keeping families 
„ Schlage-Safe "since 1926, 

Standing behind the reliabil- 
ity of Keepsafer is the same 
company that has been protect- 
ing families with the most * 
secure door locks made. ' 
There is no safer security 
combination than to be 
Schiage-Safe with Schlage locks 




SCHLAGE 

KEEPSAFER 



You can install Keepsafer with an 
ordinary screwdriver and save 
hundreds of dollars. 

Over 97% of Keepsafer 
owners agree their installa- 
tion was "quick and simple," 
This easy installation, plus 
S the tremendous value of our 
offer, will literally save you 
hundreds over an "installed 
system/ 1 

I You will be installing 
wireless, electronic transmit- 
ters with sensor sets that trig- 
h ger the alarm on the Control 
Console the instant a moni- 
tored door or window is 
opened. 

In addition, there is a full- 
range of accessories which allow you 
to custom-tailor the system to your 
needs. Keepsafer can 
peform virtually 

every function of / §&*$t^ 
a professionally- immmm 
installed system. '^^^^^ 

At only $199 , and a 

90-Day Money Back Guarantee, 

what have you got to lose? 

The Schlage Keepsafer is all you 
need to protect the people you love, 
and the things you like. And to keep 
from losing either one. And at our 
special price and guarantee, right now 
is the the time to purchase your 
Keepsafer during Schlage's nationwide 
"What Have You Got To Lose Sale. 1 
Call 1 -800-84 ALERT for 

the dealer nearest you, or 
find Keepsafer at better 
home centers and 
hardware stores 
nationwide. 




One of four homes will be 
burglarized this year. 

Today, you are three times more 
likely to be a victim of a break-in than Call 1 -800-84ALERT 

just ten years ago. Which is why the f or the Schlage Keepsafer Dealer nearest you. 




SCHLAGE 



Rart of worldwide Ingersoll-Rand 



BE SCHLAGE-SAFE BE SCHLAGE-SAFE BE SCHLAGE-SAFE BE SCHLAGE-SAFE BE SCHLAGE-SAFE BE SCHLAGE-SAFE 
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AUTOMOBILES 




CLINIC 



BY MIKE ALLEN, Assistant Auto Editor 




Suspenders And Belts 

I would really like to know how to 
cheek the automatic seatbelt mecha- 
nism in my 15-year-old car. It's sup- 
posed to lock up when you run into 
something, but I don't really trust 
it — and no one seems to know how it 
works or how to fix it, or even to be 
able to tell me if it will work when it's 
needed. 

AMY DEVONE 
CHRISTOPHER, WY 

Seatbelt retractors are considered a 
nonfield serviceable item by car man - 
ufacturers — which is warrantyspeak 
for: "Ififs broken, you can't fix it It 
has to be replaced." But how do you 
tell if it's broken? 

There are basically two kinds of 
mechanisms used. The simplest is 
mechanically related to a window 
blind— pull the belt out realty fast, 
and it locks up. Test this kind by 
grabbing the belt and yanking. 

The second uses a pendulum to tip 
a pawl into a ratchet whenever the ve- 
hicle is rapidly slowing down ( or 
speeding up) — before the belt starts to 
unreel. To check one of these t find a 



deserted stretch of road, check for 

traffic and hit the brakes fairly hard. 
You should not be able to pull the belt 
out of the retractor until the car stops 
and you've released tension on the 
seatbelt 

If this doesn't work, you might take 
out the retractor mechanism and 
check for obvious defects, like under- 
coating gumming up the works or 
some other foreign object preventing 
proper operation. If that's easily rec- 
tified, fine. Otherwise, buy a new one. 

Of equal concern is the condition of 
the belt material itself, especially in 
older cars. Cheek for these problem 
conditions: 

• Pulled threads — Obviously, if the 
stitching at the buckle is coming 
apart, the belt may not be strong 
enough. 

• Damaged webbing — Leaving the 
belt material dragging along the 
ground for a few miles or cutting it 
on a sharp edge of a door frame or 
child seat will compromise the 
strength of the belt. 

• Color fading— A more subtle dam- 
age is from the ultraviolet in the sun, 
solvents or chemicals. Anytime 



there's a noticeable change in the 
color of the webbing nylon, the belt 
should be replaced. 
• Bowed webbing — If the webbing is 
no longer straight, it's because the 
longer edge has stretched— and 
should no longer be trusted. 

Fortunately, any good trim shop 
should be able to reweb your belts for 
a reasonable cost. If the retractor is 
not functioning properly, you'll have 
to replace the entire assembly. 

An Arresting Problem 

My Cutkss has some sort of metal and 
metal mesh filter inside the replace- 
able air-cleaner housing. It seems to 
be clogged. There's no mention in the 
manual of this element or how often 
it should be serviced. It's pretty 
plugged up — my car seems to be 
strangling for air. And a replacement 
part is more than $100. Do I really 
have to replace it? 

JOHN BAD NYE 
POUGHKEEPSIE, NY 

No, you don't have to replace it It's 
not a filter, really. Its a flame arres- 
tor, intended to keep an occasional 

backfire from setting the paper air- 
cleaner element on fire* 

Remove the air-cleaner housing 
from the car. Soak the housing in sol- 
vent, and brush away the grunge. 
You may need to use compressed air 
and a certain amount of patience. 

And that flame arrestor is inside of 
the paper filter, where the air passing 
through it is supposed to be clean. 
When you're reinstalling it, find out 
where that grunge is getting in f and 
plug the leakfs). You're digesting a 
lot of things with your engine that 
aren't good for it. 

Remainders 

When I change the oil in my Camry, 
I'm careful to be sure the vehicle is 
level. But even so, there are 8 to 10 
ounces of oil remaining in the pan 
after it finishes draining* I know this 
because I made a J-shaped tube to si- 
phon out the last little bit. This seems 
like too much dirty oil to leave inside 
the engine- Or am I just being too par- 
ticular? JOSEPH RANSIL 

SARATOGA, CA 
( Please turn to page 68) 
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ONE TOUGH MOTOR OIL ANNOUNCES 



ONE TOUGH GUARANTEE 



••• 




TWO HUNDRED FIFTY THOUSAND MILES 

OR TEN YEARS. 

Use Quaker State exclusively in your new car, and our 
limited guarantee will cover lubricated engine parts for 
250,000 miles or ten years, whichever comes first 



How tough is today's Quaker State? 

Tough enough to make this promise: Use only Quaker 
State in your new car's engine, and if any lubricated 
engine part not covered by the manufacturer's warranty 
or extended-service contract suffers an oil-related break- 
down during its first 250,000 males or ten years, Quaker 
State will pay for the repair. 





Well guarantee lubricated parts in engines of all 
sizes-domestic or imported. 

Quaker State's limited guarantee covers lubricated 
parts In engines of every single imported and domestic 
car or light truck sold in the United States. It even 
covers the deductible on any extended warranty you 
might have purchased from your new-car dealer. 
Enrollment is absolutely free. 

See a copy of lubrication limited warranty and 
enrollment details at participating service centers. 

Complete details and enrollment forms for the Quaker 
State 250,000-mile or ten-year guarantee are available at 




participating Quaker State service centers. These 
include many new-car dealers, automotive service 
centers and fast lubes nationwide- 

To participate in the guarantee program, enroll your 
new car at a participating service center within six 
months or 6,000 miles of purchase. Use only Quaker 
State Motor Oil, and have your oil and filter changed 
at a service center according to manufacturer's 
instructions for severe driving conditions but not to 
exceed 4,000 miles or four months between changes. 
Save your receipts. 

How can Quaker State make a guarantee 
this tough? 

Today's Quaker State has 
proven its toughness over and 
over again in the most rigorous 
tests that the world's auto makers 
have thrown at it. The result: 
Quaker State actually 
exceeds lubrication speci- 
fications for every single 
car sold in the United 
States. It takes a tough oil 
to offer a guarantee this 
tough. But Quaker State 
is One Tough Motor Oil, 




The Big O is One Tough Motor Oil 



$ilP9Q Quaker Stats Corporation. 



DON'T POLLUTE. PLEASE DISPOSE OF USED MOTOR OIL PROPERLY. 
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CAR CLINIC (Continued from mm f 66) 



In an ideal world, all of the oil would 
drain out of the oil pan, obviously. 
But packaging considerations and 
other auto design limitations some- 
times mean that the little hole in the 
oil pan can't be at the exact low point 
in the pan, leaving a few ounces of oil 
behind* 

If you can't block the car up safely 
at an angle to eliminate this, then I 
think your Toyota will probably do 
just fine if you drain what you can 
— especially if you change the filter 
every time as well. 

Welcome Home 

I just arrived home after a 3-week 
trip, and all three of my Hondas had 
the same weird problem. The rear 
brakes were frozen. 

One of them was so tight that I had 
to remove the brake drum, which had 
rusted so badly that the brake shoes 
were glued to them. 

The other two cars I rocked back 
and forth and got to break loose. The 
brakes sounded a bit rough for a 
while, but were soon fine. 

Have you ever heard of this prob- 
lem before? 

Is it peculiar to Hondas? 

JAMES EBY 
PENNINGTON, NJ 



Nuts To You 

• You've been driving around for a month now with a 
rattling noise from the back end of your car. Finally, 
you manage to sneak it into the shop for a quick diag- 
nosis, and your worst fears are confirmed — big 
bucks. The mounting stud for the rear shock has 
come adrift. Well, replacing the rear shocks was 
overdue anyway, so that's no big deal. A new pair of 
dampers go on and your wallet is somewhat lighter. 

Unfortunately, that noise was the loose 
stud enlarging the hole beyond the ability of 
the hardware to stay tight. And two days lat- 
er, it's back. The shop's service manag- 
er says it s your fau It for waiting 
so long, and . . . he's right. 

He can fix it, of course. He'll 
have to weld something over 
the hole. The guy who does the 
welding is on vacation, and oh- 
by-the-way-no-warranty. If you 
want a warranty, they'll have to 
replace the axle housing — mu- 
cho dinero. 

Try the coward's way out, A 
lug nut just happens to have 
the same Yz-in. threads. With 
its chamfered face, if II usually 
find a home in that egg-shaped 
hole, snugging up tight and 
staying that way. 




It's not a problem peculiar to Hondas. 
Any car with drum brakes will do the 
same thing when the conditions are 
right 

Apparently, it was hot and humid 
enough to really make the rust in 
your cast-iron brake drums accumu - 
late rapidly, I've experienced the 
same phenomenon myself with a 
number of ears, although, generally, 
ifs taken considerably longer than 
three weeks. 

Fd be a trifle concerned about out- 
of-round conditions cropping up in 
the near future on these cars — the pits 
left by the rust will wear at a different 
rate than smooth metal. You may 
need to have the drums lightly turned 
if you experience any pulsating under 
braking. 

I'd also suggest leaving the cars 
with the handbrake not set if there's 
going to be any further extended peri- 
ods of disuse. 

Hummer 

There's a humming noise coming from 
the bottom of my *87 Thunderbird. It 
does this whether the car is moving or 
sitting — but only when the engine is 
running, not when just the key is on. 
The noise is not coming from the 
stereo speakers. 



What is it? How can I make it go 
away? RONNIE DAINES 

SAL IN A, KS 

It's the electric in- tank fuel pump. 
This pump comes on when you turn 
on the key. If the engine isn't run- 
ning, it shuts off itself in a few sec- 
onds, partly to keep from running 
down the battery, but mostly to keep 
from feeding a fire in case of a burst 
fuel line or accident. 

Some humming noise is normal. 
Ifs a simple test of the electrical cir- 
cuits to the pump and the fuel injec- 
tion — turn on the key, and the hum 
should start and then shut off 

If the humming noise is getting 
louder, then it's possible that the 
pump is on its last legs. Sometimes, 
the rubber mounts inside the fuel 
tank will shift, letting the pump 
touch the mounts or tank wall, mak- 
ing a different, louder noise. But usu- 
ally, It means the bearings in the 
pump are wearing ou t. 

Premature wear can be a problem 
if you're in the habit of running 
around with next to no gas in the 
tank. These submersible pumps de- 
pend on gasoline on the bearing 
surfaces for lubrication. If you con- 
stantly run with very little gas f they'll 



suck air and wear very rapidly. 

So — fill *er up when you get gas, 
don't just add a couple of bucks 
worth. And if that noise is getting 
progressively louder, think about re- 
placing the pump before it dies some 
dark, rainy night. Be warned—this 
piece has a 3 -figure price, so shop 
around. 

Puddle-Jumping 

I recently drove my 1989 Cougar XR7 
through a puddle on a rainy day, and 
the engine blew T a rod. Ford is in the 
process of replacing the engine, but I 
do not believe that this will solve the 
problem. Could this be a manufactur- 
ing defect? 

BOB CHRISTIAN I 
BRONX, NY 

When you say "blew" a rod, I assume 
you mean it broke the rod itself, rath- 
er than just spun the bearing. Also, 
you say Ford is replacing the entire 
engine, not just rebuilding it. If that's 
true, then it's not a manufacturing 
defect. 

You went through enough water 
fast enough to splash water into the 
air intake in the grille—lots of water. 
This water went into the engine 

(Please turn to pam 70} 
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quickly enough that one cylinder had 
more volume of water in it than the 
minimum volume of the combustion 
chamber at Top Dead Center. And 
when the piston came up there, the 
incompressible water had no place to 
go. The weak point was the rod — 
bang. 

And after taking that big of a shot, 
I wouldn't give a plugged nickel for 
the crankshaft either. Dollars to 
doughnuts, the crankshaft is twisted 
or cracked. So be glad that you're get- 
ting a fresh motor. 

Find that hard to believe? I once 
saw a fellow ride a motorcycle into a 
stream that was a little deeper than 
he figured— the same phenomenon 
blew the bike's cylinder and head 
clean off the studs and a good 50 ft. 
into the air. 

Slow down going through those 
puddles. 

Runnin'On Empty 

For many years I have changed my 
own oiK I run the engine for 2-5 sec- 
onds after the drained oil stream sub- 
sides to void the oil pump and pipes. I 
now have an '86 Cadillac De Ville, 
Any problems with this procedure? 

D. HAWKLEY 
DOWNAL, VA 



/ have big problems. 

You're deliberately making the oil 
pump lose its prime—all in order to 
purge a few ounces of oil out of the 
crankcase. This means that the pump 
will have to spin much longer to fill 
the oil filter and oil galleries after you 
refill the engine and start it up. 

If you're changing your oil regu- 
larly, there's no harm being done by 
the small amount of used oil left in 
the system. But the wear caused by 
running dry, even for a few seconds, 
can potentially cause premature 
bearing failure. 

If it's possible, I even recommend 
pre filling the oil filter with fresh oil 
before screwing it on. Obviously, this 
only works if the filter is vertical or 
close to it 

Just be really careful not to intro- 
duce any dirt or grunge into the filter. 
The last thing you want to do is force 
any dirt directly into the pressure 
side of the oiling system. 

Some people like to disconnect the 
electrics and spin the motor with the 
starter until oil pressure comes up. 
Aside from the fact that on some 
modern cars that's a good way to fry 
the ignition module, it doesn't help. 
The bearings are still running dry f 
and the system is still full of air for 



the same number of crankshaft revo- 
lutions. 

On some engines, it's possible to 
pre -oil the system by removing the 
distributor and using an old distrib- 
utor shaft and a drill to spin the 
pump until oil pressure comes up. I 
usually do that for a freshly rebuilt 
engine. But it's overkill for an ordi- 
nary oil change. 

Just drain the pan, replace the fil- 
ter, add fresh oil and start the engine. 

Tired 

I have a 1989 Ford Escort with 
175/70R14 radial tires. It's hard to 
find this size of tire. Would it be possi- 
ble to substitute a 185/70R14? 

Would this affect the speedometer 
readings? Would I get a better ride or 
better handling? T,R, ROUND 

KELLANING T PA 

/ just looked through three tire cata- 
logs here in my office — your size 
wasn't even listed. A Ford dealer 

would have that size — but the price 
would be dear. 

A 185I70R14 tire would actually 
fit onto your rims and clear the 
wheelwells of your Escort, so it's me- 
chanically possible to substitute for 
the smaller tire. 



But there are larger issues here. 
First off r your suspicions are correct 
— it wilt affect the speedo/ odometer 
calibration. The 185I70R14 will be a 
few percent larger in diameter, mak- 
ing your speedo read lower than your 
actual speed. The overall gearing 
change will affect acceleration as 
well, costing you a second or two in 
passing situations. 

Also, the minimum recommended 
rim width for a 185/70R14 is just 5 
in. — which is what you have. This 
will make the sidewalls more compli- 
ant, improving ride at the cost of pre- 
cise handling. 

A better substitute would be a 
185/65R14 or 185/6QR14. These are 
closer to the original diameter. Un- 
fortunately f these lower profile sizes 
are considered high-performance 
nd the tires available are more 



expensive. 

Best solution of all would be to up- 
grade to a 195/60R15 — a size avail- 
able as original equipment on 
Escorts. Get some used 15x6-in. Es- 
cort rims from a salvage lot, and get a 
different speedometer drive gear at 
the Ford dealer to correct the speedo. 

Tapped Out 

Whenever I change my oil filter, I 



first run a tap into the threads on the 
filter. I do this because a few years 
back, I purchased a filter with bad 
threads. It tightened down onto the 
engine, but not far enough for the gas- 
ket to seal, and I had oil all over the 
floor. 

FRANK LASARACIN A 
WHITING, NJ 

Don't do it 

You're making fine shavings of 
steel filter baseplate by the hundreds 
and dropping them directly into the 
filter. The large threaded hole in the 
filter (the one you're tapping) is the 
exit point for filtered oil back into the 
engine. Any foreign objects go direct- 
ly to the bearings from there. 

There's no way you could possibly 
shake or blow all of the shavings out 
of the pleats in the filter before in- 
stalling it. 

Inspect the threads on the filter vis- 
ually before you install it Always in- 
spect the filter for leaks immediately 
after you start the engine. 



DO YOU HAVE A CAR PROBLEM? 

Just ask Mike about it. Mail your question to Car 
Clinic, Popular Mechanics, 224 W. 57th St, New 
York, NY 10Q19> While letters, faxes or phone 
coils cannot be answered individually, problems 
of general interest will be discussed in the column. 



SERVICE TIPS 

• Owners of California-spec Yugos 
may not be aware that turning off the 
ignition isn't supposed to shut off the 
engine immediately. The engine is 
supposed to run for a few seconds, to 
burn fuel in the float bowl and reduce 
HC emissions. TSBO-03 

• According to the Automotive En- 
gine Rebuilders Association, don't 
ever remove the lifter-carrier housing 
from the valley of a 4,1 -liter Cadillac 
V8. The housing is machined for the 
camshaft after it's bolted to the block, 
and it will be plain impossible to re- 
align it properly if it's shifted. 

• Ford TSB 89-1 0-4 says the C-1 1 
power steering pumps used on many 
larger Ford products use a new type 
of quick-connect fitting for the 1990 
and later model years. The new fitting 
is not interchangeable with earlier fit- 
tings — mixing types of fittings will 
cause damage to the fittings and fluid 
leakage* New replacement pumps 
are being supplied with both kinds. 

• Pontiac TSB 89-8-27 says that 2.8- 
and 3.1 -liter 6000s and Grand Prixs 
with oil lights that flicker at idle when 
temperatures are high may benefit 
from a new vented oil pressure send- 
er, PN 10096 199. 
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BY CLIFF GROMER 







• The big-block engine in passenger 
cars is not dead, it's just in hiding 
— and not in Argentina, either. Fat 
cubes are already in showrooms, but 
they're planted between the frame 
rails of full-size pickup trucks — 
Chevy's heartbeat 454-cubic-incher 
and Ford's hoofbeat 460, But trucks 
aren't cars, obviously, and you'd be 
hard pressed to find something over 
350 cuJn. (5.7 liters) powering a fam- 
ily coupe or sedan, 

Looking For 
Mr. Big Block 

But if you look hard enough through 
the fence at the General Motors prov- 
ing grounds, you'll see a bright orange 
J 89 Corvette convertible, with hard- 
top in place, fitted with the huge 
Goodyear tires that normally hold up 
the rear of a Z R1 Vette, If your eyes 
are really sharp that day, you'll notice 
that the power bulge in the center of 
the hood is just a tad higher than it's 
supposed to be. And, if the rear end of 



the car isn't obscured by smoke from 
expensive tires being incinerated by 
massive torque, you might be able to 
make out the brass-colored ZR2 
nameplate. 

Corvette fans steeped in the lore 
and legend of the marque will recog- 
nize the ZR2 as a 1 -year-only option 
offered on the 1971 Corvette, It was 
essentially a competition package 
based on the 425-horsepower, 454- 
cu.in. LS-6 engine, A total of 12 cars 
were produced, 

ZR2 logic 

The ZR2 name is entirely logical when 
you consider that the late-model ZR1 
Corvette, powered by an exotic 32- 
valve 350-cu,-in. small block, carries 
the same name as a factory racing 
package, option-coded ZR1, that was 
available on 1970-72 Corvettes. The 
70s ZRls were based on the 350-cu.- 
in, small-block LT-1 engine, heavy- 
duty 4-speed transmission, heavy- 
duty power brakes, aluminum radia- 
tor and special 
suspension. Boule- 
vard amenities, 
including air con- 
ditioning, power 
steering and a ra- 
dio were not avail- 
able* 

Big-block 
swap 

The ZR2 proto- 
type you see here 
was a special proj- 
ect handled by two 
Corvette develop- 

Chevy bfg block's custom Injection system and modified exhaust. ment engineers. 





ZRZ project — and badge — were created by 
Corvette development engineers. 

Scott Allman and Scott Leon, It 
seems the technical folks at the Cor- 
vette Works were getting queried by 
late-model Corvette owners on how to 
swap in a big-block engine and they 
decided to try it themselves and find 
out. 

Using parts readily available to the 
average enthusiast, the engineers 
scarfed up a 454- in. LS-5 engine 
— actually an old boat motor that was 
laying around. Stock engine details 
include 2-bolt main caps, hydraulic 
cam, 9:1 compression and an output of 
365 horsepower. 

Hybrid exhaust 

The exhaust system starts with mani- 
folds from an early 70s smog motor. 
The engineers removed the air-injec- 
tion lines and plugged the holes with 
bolts — a common performance modi- 
fication of the day. No cat converters 
are fitted, and the exhaust gas routes 
through a pair of mufflers and then 
out through square exhaust tips lifted 
from ZR1 parts bins. 

The intake system is rather unusu- 
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Gale Banks Engineering big-block Camaro delivers 300 hp. 

al. It may look like a port fuel-injec- 
tion system at first glance, but it's a 
custom-made setup using a semihigh- 
rise tunnel ram manifold (the reason 
for the increased height of the hood 
bulge) and twin inline throttle body 
injectors. A standard Corvette on- 
board computer, fitted with a custom- 
burned chip, orchestrates the various 
engine functions. The stock 6-speed 
manual transmission and 3. 08 rear are 
strong enough to stand up to the big- 
block torque, but it took some doing to 
squeeze those humongous rear skins 
under a stock L98 body. The engi- 
neers machined down the brake cali- 
pers 14mm to get the extra clearance 
they needed. 



Monster torque 

Behind the wheel, the torque of this 
monster takes you back to the muscle 
heyday of the late '60s. Stomping on 
the loud pedal flattens your spine into 
the seatback and keeps it there. Quar- 
ter-mile excursions clock in the low 
13-second bracket. That's just a tick 
behind a high 12-second time we've 
recorded with the ZRL 

It would seem that a big block 
would fill the gap nicely between the 
current base L98 and optional LT5 
powerplants available in the Cor- 
vette. But official Chevrolet sources 
say no thanks, they prefer to keep 
their project in hiding in Detroit, 



Banks says he's 
seen 300 horse- 
power at the rear 
wheels of this car, 
but he's not telling 
very much about 
what's been 
done to the en- 
gine to achieve 
that* The out- 
put is pretty 
close to what De- 
troit was getting 
before OPEC, using carburetors the 
size of dinner plates. Ranks' car, how- 



Camaro big block 

Meanwhile, halfway across the coun- 
try, the Gale Banks House of Horse- 
power is assembling a 454-powered 
Camaro. 

PM readers will be familiar with 
Mr. Banks. His company, Banks En- 
gineering, builds turbo kits for diesel 
trucks and mo tor homes. He also built 
a twin-turbo Firebird that set a re- 
cord (almost 300 mph) at Bonneville a 
few years back — a stock-bodied Fire- 
bird that carried Popular Mechan- 
ics' sponsorship. 

Banks remembers well the good- 
old days of the big block, and he's built 
a 454 Camaro, ostensibly as a re- 
search test bed for future Banks En- 
gineering projects* We know why he 
really built this car, though. 

He did it for the flin of it. 



ever, has fuel injection and gets in the 



neighborhood of 15 mpg when driven 
sensibly, something which doesn't oc- 
cur very often* 

Externally, there's no tipoff about 
the herd of buffalo living under the 
hood* But sitting in the seat and tick- 
ling the throttle immediately points 
out the need for bigger tires, as gobs 
of torque will easily light up the stock 
rubber. The tach rapidly winds up to 
about 1000 rpm over the redline be- 
fore the trans shifts. 

Gale Banks is definitely not taking 
orders for copies of this car. But 
wouldn't you like to be the only kid on 
the block to have one? 
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CLASSIC 427 

1966 Cobra Reproduction 

hy build a Classic Roadster? Because it's fun and 
rewarding. Thousands of people, like you, have 
built and are now driving their own Classic 
Roadster. Our kits are engineered for easy assembly 
and years of durability. And, quality is guaranteed. 

Experience the thrill of assembling and driving your 
own sports car today. Now with V-8 power! 




THE MARLEME, 36 Mercedes 500 K reproduction 

Also available: Jaguar, MG and 
4-passenger Mercedes 
Reproductions. 

Call For Videotape or 
FREE Brochure: 

1-800-444-4446 

Canadians Call: 1-800-437-4342 
International Export (701) 293-8866 



1 Whether you 're looking for a factory built roadster 
or want to build your own from a first-class kit, Classic 
Roadsters is the way to go/ 1 — The Editors, 
Kit Car World 

BANK FINANCING NOW AVAILABLE 



Call today for details. 

Ext. 

3420 



'COBRA Is. i trademark off fort Motor Company. 
Classic Ra^ds'ers products Iijvb no corawctjon with Fgr<j 



Yes! Please send me the following 

□ Easy-To-Assemrjle Kit Custom Built 

A} £2 FREE Color Brochure 

B) L~ ($5,00) 16 pg. Product Catalogue, plus 24 
pgs> of company, component & pricing info 

C) □ ($15.00) VHS Videotape (corporate & model 
profile) plus M B M literature pkg. 

D) □ ($2.00) Business Opportunities Report 
Card H . 



3^20 



Name 



Phone (day) ( 


) 




Phone (eve) ( 


) 




Address 


City 


fitat* 


Zip 



Exp. 



Coupon must be ccjmptffte (0 process. 



Classic Roadsters, Ltd, 
1617 Main Ave., Fargo, ND 5810^ 
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OLD HOUSE RESTORATION 

CLAPBOARDS 

BY BOB Vf IA Contributing Editor 




• The exterior of every house tells a 
story. As a sensitive restorer, the one 
you want yours to tell is that of a 
properly executed and maintained 
structure, rather than a tale of mod- 
ernization gone awry . 

Maintaining an old house's original 
wood clapboards is one of the major 
components of a successful restora- 
tion. It's usually not a difficult thing to 
do* In most cases, you should be able 
to make spot repairs or replace dam- 
aged boards for the end result of a uni- 
fied period exterior. 

Understanding how a board is 
milled and the importance of its grain 
are the first steps in understanding 
clapboards, A brief history of clap- 
board-making in America is an inter- 
esting place to start. 

In the beginning 

Up until the early 1800s, clapboards 
were pried radially out of logs by 
hand. Called riving, each piece of 
wood was loosened by working with 
its natural grain, The resultant 
boards, rarely longer than 4 ft. , were 
extremely stable. 



Contributing Editor Bob Vila hosted public 
television's 1 This Old House" for 10 years. 



Since it followed the tree's natural 
structure, the grain ran parallel to its 
length and tangent across its edge. 
This straight grain, which runs verti- 
cal to the board, resists warping and 
twisting. Hence, the term vertical 
grain board was born. 

The Industrial Revolution saw the 
creation of clapboard mills . Now band 
saws could resaw rough lumber at a 
bias, creating beveled siding. Eesaw- 
ing has remained a popular and quick 
way to make clapboards. In fact, most 
of today's mass-produced beveled 
boards are made this way. 

As its name implies, resawn wood 
requires two operations. To get an 
idea of how it works, it helps to pic- 
ture a log going through a machine 
like a meat slicer. Now, see each 
"slice" of that log cut on a bias, creat- 
ing two boards that form right trian- 
gles when viewed on edge. The grain 
in most of these beveled boards is gen- 
erally curved or horizontal, which 
may cause the wood to warp or twist 
over time. This type of wood is called 
flat-grain resawn. 

Quarter-sawing 

The most long-lasting, stable type of 
clapboards milled today are rift or 



High-quality clapboards are cut radially from 
the fog. This process, called riftsawing, yields 
boards highly resistant to warpage. 

quarter-sawn boards. Riftsawing is, 
essentially, riving done by machine. 
Like resawing, riftsawing was a re- 
sult of the industrialization of Ameri- 
ca, and was developed at about the 
same time. When riftsawing, logs are 
suspended over a circular saw, and 
when the log is rotated, beveled clap- 
boards are cut around its circumfer- 
ence, like pieces of a pie. 

These traditional New England 
clapboards will last for generations, 
even under some benign neglect* The 
secret to their longevity and stability, 
like that of the early rived clapboards, 
lies in the board's perfectly cut verti- 
cal or edge grain. When viewed on 
end, a rift or quarter-sawn board 
forms an isosceles triangle with a 
sometimes fine-feathered top edge. 
As you can see, the way the grain runs 
is important to the end product's 
strength, 

Riftsawing reached its zenith in the 
late 1800s, but many mills existed into 
this century. There are still some op- 
erating today, turning out quarter- 
sawn vertical grain clapboards. One 
of these, DonnelFs Clapboard Mill 
(County Road, R.R. Box 1560, Sedg- 
wick, ME 04676; (207) 359-2036), has 
the only 8- ft, rift mill I know of. An- 
other, Granville Manufacturing Com- 
pany (Granville, VT 05747; (802) 767- 
4747), turns out vertical grain 
clapboards in 6-fL lengths. 

The types of wood used for clap- 
board-making in the past depended on 
what part of the country the mill was 
located and what kind of wood was 
available there* The following is a 
brief rundown of some of the more 
popular woods used in historic clap- 
board milling, 

Different wood, 
different wear 

When it comes to species, the premier 
wood used for clapboard-making in 
my part of the country (New En- 
gland) was No. 1 Eastern white pine, 
You'll see clapboards made from this 
material still functioning on houses 
200 years old and older. 
When pine wasn't available, hem- 

(Please turn to page 76) 
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HEATING YOUR HOME IS TOO IMPORTANT 

TO SETTLE FOR SECOND BEST. 



Discover the Carrier Infinity™ gas 
furnace. No other furnace is more 
efficient. Or quieter No other provides 
such consistent comfort. 

Instead of constantly cycling on 
and off like other furnaces, the Infinity 
continually adjusts its output to give 
you beautifully even, draft-free heat — 
optimum comfort in every room of 
your home. 

Energy savings are twofold. 

First by using natural gas more 
efficiently the Infinity offers savings of 



30% to 40% in the annual operating 
cost of a typical gas furnace. Second, 
the Infinity uses 60% to 80% less 
electricity in its operation than any other 
gas furnace. Combined, these savings 
make the Infinity the most energy- 
efficient gas furnace ever developed. 

The only way to learn more 
about the Infinity gas furnace is by 
calling your local Carrier dealer. 
Call 1-800-CARR1ER 
for complete 
details. 



Carrier 



We're Not Comfortable Until You Are . 

© 1990 American Gas Association 
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For comfort you can alford, choose 
got — America's favorite way ra heal. 
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OLD HOUSE RESTORATION (Continued f mm page 7/,/ 



lock was considered a close second, 
with spruce running a close third. 
Both of these substitutes wore and 
eroded faster than pine- Northeast- 
ern cedar had perhaps the shortest 
life of all, and, as far as I know, it was 
never used for clapboards- It tended 
to powder and flake as it weathered, 
making it an unlikely candidate for 
beveled siding* 

Other woods were popular in other 
areas where they were plentiful. For 
example, poplar and cypress were of- 
ten used in the South. Many native 
Western woods, like California pine 
and Western red cedar, entered the 
fray in the early 1900s when they 
could be shipped by rail to other parts 
of the country. Today, you'll find bev- 
eled siding in various varieties of 
woods, including redwood, cedar, 
pine and spruce. 

Repairing old boards 

As you can imagine, the common 
problem with lots of old clapboard is 
that it tends to split and crack over 
time. Usually, when this happens it's 
not with No. 1 pine, but with a lesser 
grade or different species of wood. If 
the split or crack is small, often re- 
storers simply glue the board back to- 
gether again, without causing much 
disturbance to the rest of the side. 
Use a good waterproof glue, then 
clamp the split together until it dries. 
You can do this by driving nails below 
the lower edge of the damaged board, 
turning them up so they brace the 
pieces together* Small wood blocks 
secured with a nail or two will do the 
same thing. Be careful the nails don't 
split the siding. 

If you find boards that are damaged 
beyond repair, spots where warping, 
rot and the weather have taken their 
toll on old wood, you can usually cut 
out the bad piece and replace it with a 
freshly milled clapboard. 

Use a hacksaw to cut out the dam- 
aged section. Angle it carefully while 
you work to avoid cutting the siding 
below. After the board is cut, a sharp 
hammer and chisel is usually all that's 
needed to remove pieces of the dam* 
aged wood. Chances are the board is 
nailed to the one above it* If the nail is 
visible from the surface, try to pull it 
out* If not, you'll have to insert small 
wooden wedges or a screwdriver up 
under the siding to pry it out slightly 
to cut the nails with a hacksaw. 

If you must start from scratch and 
re-side an old (or new) house with 
clapboard, the following installation 
tips and techniques will guide you. 

Bottoms up! 

Traditionally, most beveled clap- 
boards were layed from the bottom 



up. It's still the preferred way to side 
today, The historic way the hand- 
rived boards were secured to the 
structure is also the one that those 
milling riftsawn clapboards today 
recommend: nailing through two 
courses. Spaced less than an inch 
above the butt of the clapboard, the 
nails also penetrate the top of the 
board in the course below. Because of 
vertical grain clapboards limited ex- 
pansion and contraction, this is the 
best way to install this type of siding. 
I recommend 5d galvanized wire box 
nails- Its thin shank, of course, pre- 
vents the wood from splitting. 

If you are working only on one side 
of the house, then you should have the 
exposure on your new clapboards 
match that on the other sides of the 
house. The exposure on a clapboard is 
that part of the board that's visible af- 
ter it's nailed down* Since a 1- to 1 Va- 
in, lap is necessary on most traditional 
clapboards to keep them weather- 
tight, you'll generally find about a 3- 
in. exposure on 4 1 /2-in.-wide boards 
anda4-iru exposure on5V&-in. ones. 

Installing the boards is not difficult, 
especially if you're just working on a 
single-story house. A couple of step 
ladders and a helper on the other end 
of each board should be all you'll need. 
But if you're working on a wall that 
goes higher, then you should rent a 
sturdy scaffolding system. Good scaf- 
folding not only makes the job go easi- 
er and faster, but it also gives you a 
margin of safety that working off an 
extension ladder can't provide. 

As always, the largest component 
of safety is good common sense. Nev- 
er work when it's raining, and be sure 
to make all power saw cuts on the 
ground. Use only a handsaw when 
working on the scaffolding. 

As far as finishing goes, be pre- 
pared to use more paint on vertical 
grain boards. The smooth, edge- 
grained face will really absorb it. If 
you want to leave it in its natural state 
for a weatherbeaten look, a good 
weathering oil or stain will help pre- 
serve it and allow the wood to weath- 
er evenly, 

Don't be tempted to leave the wood 
uncovered. Since different parts of 
the house will weather and age differ- 
ently, you're likely to end up with an 
uneven look. And all wood, no matter 
what the species or grade, benefits 
from some sort of protection against 
the elements. 

So, you can see the beauty of a clap- 
board-sided house is really all in the 
grain. With good quality vertical or 
edge-grained beveled siding, the part 
of your house that everyone sees first 
will reflect your commitment to the 
sensitive restoration. m 



INSIDE THE IMPORTS 

(Continued from page 30) 

Luxury-car electronics 

Electronics are being used for a lot 
more than managing powertrains at 
the high end. BMW's 850i is equipped 
with multiplexed wiring, which 
means many computers transmitting 
many signals simultaneously across 
just a couple of wires, eliminating fat, 
troublesome harnesses. Sample bells 
and whistles: Wipers can be preset to 
run faster with increasing road speed* 
The fresh air system progressively 
strangles itself as the road speed in- 
creases, giving you a flow of air 
through the vents that remains con- 
stant sitting in a traffic jam or blast- 
ing along the autobahn. Open side 
windows close themselves automati- 
cally when you lock the car. 

The 850i also gets a new electronic 
hydrocarbon sensor wired to a com- 
puter programmed to recognize in- 
creasing air pollution. If necessary, it 
shuts off outside air to the passenger 
compartment and just recirculates in- 
side air through a filter. Once you get 
out of the city, the fresh air starts 
again as soon as the outside has less 
contaminants than inside. 

Power steering may not be manda- 
tory with a super-high-performance 
midengine car, but the Acura NSX 
has an all -electric option. A motor 
wraps around the steering rack, con- 
trolled by a computer to reduce assist 
as road speed rises. This eliminates 
the power-robbing pump and plenty 
of messy hoses and belts, and makes it 
simple for the computer to regulate 
required steering effort. 

Entry-level luxury 

Toyota may have put most of its tech- 
nical marbles in the Previa minivan 
introduced early this year, with its 
tilted midengine and a long driveshaft 
to a cradle of belt-driven accessories 
in front. However, it's given its '91 
Tercel a couple of formerly high-tick- 
et passenger-car features. One is a 
fully counterweighted crankshaft, for 
greater smoothness with the 1.5-liter 
Four. Also, the entry-level Deluxe 
and LE models get dash panels and 
wheel housings with metal sandwich 
panels separated by fiber shells to in- 
sulate road and engine noise from the 
passenger compartment. 

Suzuki 

Wondering what you might buy if the 
availability of gasoline becomes a real 
issue? A 1991 Suzuki Swift sedan, 
which has a 70- horse power 1.3- liter 
fuel-injected engine, is an example of 
what's available. It's 12 ft. long, 
weighs less than 1800 pounds and de- 
livers 44 mpg with a 5 -speed manual 
transmission. m 
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CALL TOLL FREE 24 HRS. 7 DAYS 1-800-456-2434 



▼ VAC W BLO JR.™ 

Cleaning up just got easier 
—with Vac 'INT Bio Jr Ty , 
the heavy duty portable hand 
vacuum. Lightweight, all steel 
construction, this hand vac 
packs a one half HP motor for 
powerful suction. Plus, Vac w 
Bio Jr.™ doubles as a 
high volume blower to 
inflate or deflate pools boats, 
and other inflatabtes quickly 
and easily Includes: 110 voir 
power unit hose, extension 
wand, Pik-aJI nozzle, inflator adaptor, crevice tool, dusting brush, strap and 5 
bags. $59.98 ($5.00) #A1965. 




T NIGHT TRACKER™ 

Light up your night! Night Tracker™ , 
the cordless, rechargeable hand-held 
spotlight packs a 500,000 candlepower 
beam to give you a light whenever, wher- 
ever you need it The beam is 10 times 
brighter than your automobile headlights 
and will carry over 1 mile. Operates on re- 
chargeable batteries or recharge it from 
110 volt AC outlet or from any 12 volt car 
or boat outlet Perfect for home travel, 
boating and camping. Made in the USA and 
comes with a 90 day warranty Now fea- 
tured with amber and red lens attach- 
merits $79,98 (S6.25) #A1975. 



f INFRARED IMPROVEMENT 




Home infrared heat treatments are an 
increasingly popular form of natural 
pain relief. Now the means of applying that 
heat have been significantly improved. 
Heating surface has been tripled, the larger 
contour head comfortably angled for 
reaching neck and back. Replaceable interi- 
or infrared bulb is now 10w, giving 45% 
more heat. Reaches deeper than heating 
pads or hot water bottles The new infra- 
lux has two heat settings: High and Low 
(plus off) which allows you to experiment 
and choose most comfortable setting. It 
comes with its own zippered vinyl bag for 
neat storage or packing for travel. UL- 1 is ted. 
$39.98 (5425) #A1906. 



T FOR ROADSIDE PROBLEMS 

A compact carrying case with snap lock 
comes complete with the most-wanted 
emergency aids First, an up-to-date battery 
charger that pl ugs into another car's ciga- 
rette lighter. There's a powerful 12-V spot 
.light with lighter plug and red reflector, 
plus two 15-minute safety flares (approved 
in 50 states) -a 24 " 
sq distress flag A tank- 
to-tan k gas siphon 
puma a 6-qt. bag for 
carrying water, a roll 
of plastic tape for 
emergency repair of 
hoses and wiring, a 
coil of wire and 4 
elastic trunk 
tie-downs 
complete the 
kit $21.98 
($4.00) J 
#A1826X. 




f DIVER'S WATCH 

The Divers Watch, priced under $50, is 
rated waterproof to 5 atmospheres 
(over 150'). The movable bezel case and 
band are all 'black chrome" plated in a 
rugged matte finish, Two sunken faces pro- 
vide fully independent digital and analog 
timekeeping, so you can set one face to 
home time and one to travel time Date, day 
and month display; alarm; 1/100 second 
chronograph with lap timer; choice of hour- 
ly chime, 12 or 24-hour format. Precision 
Japanese movement. 1*yr. warranty. 
$39.98 (S5.00) #A1490. 
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HOW 
TO 

ORDER 



CALL TOLL FREE 

1-800-45 6-24 34 



24 HOURS A DAY, 7 DAYS A WEEK 

ABOVE NUMBER IS FOR ORDERING ONLY. CUSTOMER SERVICE 
CALL 201-367-2900. WE HONOR MASTERCARD AND VISA. 

30 DAY MONEY BACK GUARANTEE 



If ordering by mail send remittance to 
H.M. SPECIALTIES, Dept. PMJC-120; P.O. 
Box 1574, Radio City Station, NY, NY 10101. 
Item price is followed by shipping and 
handling in ( ). Be sure to add both 
together to arrive at total price. When 
using credit card — include account 
number expiration date, signature. 
Sorry, no Canadian, foreign or COD. 
orders Allow 30 days for delivery. 

Magalog Marketing Group Inc i£ 1990 
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ELECTRONICS 




BY FRANK VIZARD, Electronics Editor 




# For a lot of people, a television isn't 
just a television anymore. It's the 
foundation for a home theater system. 
And if it's a home theater you want, 
then it only makes sense that the 
foundation block you're using be as 
large as possible. 

While the 20-in, color television is 
still a staple of the American viewing 
diet, manufacturers are also offering 
more larger-screen, direct- view tele- 
visions that are real head- turners. 

Among the more notable is the 
RCA ColorTrak 2000 line of televi- 
sions* This RCA line includes direct- 
view screen sizes of 35, 31 and 27 in. 
Screen size is only part of the story, 
however. 

RCA uses a recently developed IN- 
VAR Shadow Mask technology that's 
used in the making of the picture 
tube. The INVAR Shadow Mask is a 
special thermally stable alloy that 
maintains the tube's color purity and 
white uniformity, even under high- 
power conditions. 



By using the 
INVAR Shadow 
Mask, RCA is able 
to boost power to 
the tube to 55 
watts, up from the 
40 watts that's 
more commonly 
used. This in- 
crease in power 
translates into a 
picture that has 
more lifelike char- 
acteristics* 

RCA does not 
rely on the INVAR 
Shadow Mask for a bet- 
ter picture, The new 
ColorTrak 2000 line in- 
cludes a digital comb fil- 
ter that greatly reduces 
the "edge crawls" and 
other distortions caused 
by detailed patterns, 
such as those on plaid 
suits or on striped 
ties. There's also 
a dynamic gam* 
ma correction circuit 
that increases the contrast by 

extending the dynamic range of the 
luminance signal. The luminance 
signal, as opposed to the chrominance 
signal, which governs color reproduc- 
tion, determines the brightness. 

Audio, of course, is as big a part of 
the home theater as video. The RCA 
ColorTrak 2000 models offer either 5 
or 10 watts per channel of amplifier 
power. All have some type of sur- 
round-sound capability, while a few 
also include Dolby decoding circuitry. 
Many top movies use Dolby encoding 
circuitry for surround-sound effects, 

RCA also offers you a degree of 
flexibility with its VideoLink univer- 
sal remote control. The VideoLink re- 
mote is compatible with 56 different 
VCR brands and 27 cable boxes. 

Big direct-view televisions will put 
you into the action in a dramatic way, 
but the experience isn't cheap. RCA's 
35-in. G35300WK model lists for 
$2899, while 31-in, models like the 
F31222SB list for $1649. 

Other TV manufacturers, of 
course, are using or will be using the 
same technologies available to RCA* 
Whichever the manufacturer, how- 



ever, the level of technology used for 
big-screen direct-view models is 
higher than anything seen before. 

Much of the best that RCA has to 
offer is being included in a new TV line 
being offered by the company. Called 
ProScan, the line includes six color 
TVs in four sizes and a laser disc play- 
er. The RCA name appears only on 
the back panel. 

ProScan is fundamentally different 
from standard RCA products in two 
ways. The cabinets are subtly curved 
to highlight the screen itself, and the 
cabinets have a textured-black finish* 

The big difference, though, is the 
use of the first no-glare/dust-free pic- 
ture tube. The tube minimizes room 
reflections to provide better contrast. 
At the same time, the buildup of dust 
on the tube is virtually eliminated. 

The ProScan line is also notable for 
the design of the external speakers in- 
eluded on some models. These new 
speakers can be placed vertically, 
horizontally or at an angle, thanks to a 
wedge-shaped design. 

Prices for ProScan TVs range from 
$499 for a 20-in. model to $2799 for a 
35-in. console modeL 

Big Zooms 

One of the great things about cam- 
corders is the zoom lens that lets us 
get close to the action. Now you can 
get closer still with two new cam- 
corders from Chinon and Panasonic. 
Chinon's CV-T124 model sports a 

( Please turn to page 80} 




NEC's game player/TV combination. 
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Road Patrol XK-Ka® Tri-Band Radar Detector 
With FAST False Alert Suppression Technology 



The more you drive, the more you need 
this high-performance detector with our 
FAST system. It covers all three police ra- 
dar bands. It has a GaAs diode front end 
and dual -superheterodyne design for 
extra-long range. And its exclusive, full 
time FAST circuit dramatically reduces 
false alerts caused by other radar detec- 
tors, without sacrificing sensitivity. 



Road Patrol XK'Ka is discreetly sized, 
easy to install, and easy to remove for 
safekeeping or use in another vehicle. 
Two power cords, visor clip, mounting 
tape, instructions and a carrying case are 
included. For "travel insurance" you can 
count on, think FAST and start driving 
with tri-band protection, today. Ask for 
#22-1626. Available at . . . 
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exacting standards— 
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EXPERIENCED SALES TEAM 

Knowledgeable and friendly to 
help you make the smartest 
buying decisions — 
NOBODY COMPARES 
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12:1 zoom lens that operates as most 
others do* However, pressing the 
digital zoom button on the side of 
the camcorder boosts magnification 
to either 30:1 or 96:1. 

Panasonic's PV-660 has the same 
capability, but the manufacturer only 
feels comfortable claiming the 30x ca- 
pability. That's because the resolu- 
tion deteriorates noticeably beyond 
the 30:1 range. The picture is view- 
able, however. 

Both of these camcorders feature 
other special effects, as well. Both of- 
fer electronic image stabilization, 
which cuts down the jittery picture of- 
ten caused by handheld operation. 
Another interesting feature is the 
ability to create a mirror image of a 
scene being recorded. 

The Chinon CV-T124 lists for 
$2395, while the Panasonic PV-660 
lists for $1599. 

Games And TV 

NEC is joining Nintendo and Atari in 
competing for the handheld video- 
game business. Called the Turbo- 
Express, NEC's machine has an edge 
over its competition in two regards. 
First, you can buy an optional tuner 
pack that connects to the player. 
Presto! The videogame player is now 
a portable TV. 

Second, the existing library of 
games that are available on NEC's 
TurboGrafyx home system can be 
used on the portable unit. With both 
Nintendo's Gameboy and Atari's 
Lynx machines, separate game li- 
braries have to be bought, 

TurboExpress has a2.7-in. screen. 
There 's also a communications link for 
2-player games. The machine uses six 
AA batteries for between 3 and 5 
hours of playing time, TurboExpress 
will sell for around $250, with the op- 
tional tuner pack selling for around 
$100, says the company. 

Phone Managers 

Two new products are now available 
to help regulate the flow of incoming 
telephone calls. 

From Lynx Automation comes 
RingDirector, a product that allows 
you to run four different telecom- 





Radio Shack's electronic rolodex, 



Getting close to your subject Is as easy as 
pushing the orGrrAi zoom button | below) on 
the Chinon CV-T1 24 camcorder. Magnifica- 
tion leaps to either 30:1 or 96: T . 




munications devices off a single tele- 
phone line. You can, for example, 
connect a fax machine, computer mo- 
dem and telephone to the same line 
rather than going to the expense of 
adding a second line or more, 

RingDirector utilizes a new tele- 
phone company classification called 
"distinctive ringing. " This feature as- 
signs two or four new phone numbers 
to an existing line which, when called, 
generates distinctive rings. The 
RingDirector distinguishes the rings 
and routes them to the appropriate 
machine. 

A 2-line RingDirector lists for $89, 
while the 4-line model lists for $149. 
Lynx is located in Lynnwood, Wash- 
ington; (206) 744-1582. 

Unwanted calls can be as much of a 
problem as managing them. Line- 
minder, made by LM Communica- 
tions of Dayton, Ohio; (513) 439-2313, 
is designed to screen unwanted tele- 
phone calls. Callers must enter a 4- 
digit security code to complete a call. 
If they don't, Lineminder hangs up. 
An on/off switch means Lineminder 
can be used just for certain hours, like 
early Saturday morning when tele- 
phone marketers call. List price for 
Lineminder is $80. 

Organizing your telephone directo- 
ry is a task willingly accepted by Ra- 
dio Shack's electronic rolodex. The 
EC-340 can organize 500 business 
cards alphabetically. Names and 
numbers can also be organized into 
seven filing categories. Data can be 
transferred to a small portable unit. 
Other features include a calendar, 
currency exchanger and calculator. 
List price is $150. 
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(Continuedfrom page £3) 

New York, which have close parallel 
runways, to bring aircraft into one 
runway on a curved approach, de- 
creasing stagger necessary to main- 
tain a safe separation between 
aircraft. Net result: Efficiency is in- 
creased without corresponding risk. 

At one time, as many as 1200 MLS 
systems were planned. The General 
Accounting Office, however, has 
questioned the need for MLS, pitch- 
ing it into bureaucratic limbo. For the 
time being, the implementation 
schedule remains, well, cloudy. 

ATMS: Going with the flow 

The Advanced Traffic Management 
System, designed and operated for 
the FAA by the DOT's Transporta- 
tion Systems Center in Cambridge, 
Massachusetts, offers an intriguing 
view of what the future may hold. 

Strictly speaking, ATMS is for flow 
control, rather than air traffic control, 
meaning it regulates air traffic on a 
national scale so that airports don't 
become overloaded during peak hours 
or bad weather. The system ties to- 
gether all the information on the com- 
puters of all 20 en-route air traffic 
control centers. The result: A map on 
a video screen showing every aircraft 
in flight in the U, S. The user can zoom 
in or out, look at individual airports, 
pull up flight plans on any plane and 
display particular categories of air- 
craft. ATMS also predicts traffic 
overloads before they occur, allowing 
flow managers to nip system bottle- 
necks in the bud. 

Most exciting, though, is an en- 
hancement (still in development) that 
uses artificial intelligence to work out 
solutions to flow problems, minimiz- 
ing the human interpretation work 
necessary for traffic managers to 
keep planes flowing smoothly. 

Flight into the future 

In feet, if there's a common thread 
holding together the 100-odd projects 
being pursued under NASPlan, the 
effort to cut down the mind-numbing 
quantity of mental spade work in- 
volved in keeping planes out of trou- 
ble is probably it. From a technical 
point of view, there's no reason com- 
puters couldn't one day handle many 
of the duties now performed by air 
traffic controllers. Says Raytheon's 
air traffic control marketing manag- 
er, James Burkley, "The system is de- 
signed to evolve so that more and 
more of the routine functions are tak- 
en over by the computer. So as part of 
the automation process, the control- 
ler becomes more a manager than a 
manipulator of data." 
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NEW! 

Now includes ^ 
AT-compatible 
computer! ^ 




Your Nfif computer training includes all this: • NRf's unique Discovery Lab - for circuit design and diagnosis 
• NRI's hand-held digital jnuftimnier featuring "talk-you-lfo rough 1 ' instructions on audio cassette • A digital logic 
probe that lets you visually examine computer circuits * The new AT-compatible Wast Coast 1010 ES computer with 
80286 CPU. 101 -key intelligent keyboard, 1.2 meg, Stt" high-density floppy disk drive, 1 meg RAM (expandable 

to 4 meg) r 64K ROM, a 20 meg hard disk 
drive • Bundled software including 
MS-DOS, GW- BASIC, word processing, 
spreadsheet, and database programs 
• Reference manuals with programming 
guidelines and schematics 





Train the NRI Way— 

and Earn Good Money Servicing 

Any Brand of Computer 

Jobs for computer service technicians will 
almost double in the next 10 years according 
to Department of Labor statistics, making 
computer service one of the top 10 growth 
fields in the nation. 

Now you can cash in on this exciting 
opportunity— either as a full-time industry 
technician or in a computer service business 
of your own—once you Ve mastered 
electronics and computers the NRI way. 

NRI's practical combination of 
"reason-why" theory and hands-on building 
skills starts you with the fundamentals of 
electronics, then guides you through more 
sophisticated circuitry all the way up to the 
latest advances in computer technology. 
You even learn to program in BASIC and 
machine language, the essential language 
for troubleshooting and repair. 

Get Real-World Skills as You Train 
With a Powerful AT-Compatible 
Micro — Now With 20 Meg Hard Drive! 

To give you hands-on training with the 
absolute in state-of-the-art computer 
technology, NRI includes the powerful new 
West Coast 1010 ES computer as the center- 
piece of your training. As you assemble this 
fully IBM AT-compatible micro from the 
keyboard tip, you actually see for yourself 
how every section of your computer works. 

You assemble and test your computer's 
"intelligent" keyboard, install the power 
supply and 1.2 mBg 9 5 l A" floppy disk drive, 
then interface the high-resolution monitor. 
But that's not alL 

Your hands-on training continues as 
you install a powerful 20 megabyte hard 
disk drive— today's most- wanted computer 



peripheral— now included in your course to 
dramatically increase the data storage 
capacity of your computer while giving you 
lightning-quick data access. Plus you work 
with exclusive word processing, database t 
and spreadsheet software, yours to use for 
your own professional and personal 
applications. 

As you build your computer, 
performing key demonstrations and 
experiments at each stage of assembly, you 
get the confidence-building, real-world 
experience you need to work with, 
troubleshoot, and service today's most 
widely used computer systems. 

No Experience Needed, NRI Builds It In 

This is the kind of practical, hands-on 
experience that makes you uniquely 
prepared to take advantage of today's 
opportunities in computer service. You learn 
at your own convenience in your own home. 



No classroom pressures, no night school, no 
need to quit your present job until you're 
ready to make your move. And all 
throughout your training, you've got the full 
support of your personalNRI instructor and 
.he NRI technical staff, always ready to 
answer your questions and help you 
whenever you need it. 

FREE 100-Page Catalog Tells More 

Send today for NRI's big, iOOpage, fuU- 
color catalog that describes every aspect of 
NRI's innovative computer training, as well 
as hands-on training in robotics, video/audio 
servicing, electronic music technology, 
security electronics, telecommunications, 
and other growing high-tech career fields. If 
the coupon is missing, write to; NRI School 
of Electronics, McGraw-Hill Continuing 
Education Center, 4401 Connecticut Avenue, 
NW, Washington, DC 20008. 

IBM and AT are registered trademarks of International 
Business Machines Cnpontion 



SEND COUPON TODAY FOR FREE NRI CATALOG! 


McGraw-Hill Continuing Education Center 

4401 Connecticut Avenue, NW Washington, DC 20008 


For Career courses 
approved under G I Bill 

□ check for details. ' 





gf CHECK ONE FREE CATALOG ONLY 

□ Computer* & Microprocessors 

□ TV/ Video/ Audio Servicing; 

□ Robotics 

□ Electronic Music Technology 

□ Security Electronics 

□ Digital Electronics Servicing 



□ Electronic Circuit Design 
G Computer Programming 

□ Telecommunications 

□ Basic Electronics 

□ Bookkeeping and Accounting 

□ Building Construction 

□ Automotive Servicing 



I - ! Air Conditioning Heating & Refrigeration 

□ Small Engine Repair 

□ Electrician 

□ Locksmithing 

□ Travel Careers 

□ Writing 

□ Paralegal 
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WILDERNESS WINCHING 



BY JOE SKORUPA, Boating/Outdoors Editor 




# Three teenagers — ripped jeans, 
billed caps, spikey hair — come out of a 
gas station at a rural crossroads in 
Colorado. They eye my new 4x4 sport/ 
ute. It's plain they think it's a never- 
leaves-the-road yuppie mobile. But 
just before hopping into their bat- 
tered pickup, the boys notice a winch 
mounted on my front bumper. Every- 
thing changes, "Wow. Look at the 
winch," they say, nodding to each oth- 
er. "This guy is serious," 

Yes, and no. Fm serious when nec- 
essary, but prefer to find humor in 
most situations. The above photo il- 
lustrates this point. On the serious 
side, I'm stuck in the mud. On the 
lighter side, I'm there because I 
helped a fe!low r off-road er out of a jam. 
The fellow r then guided me into a 
ditch. He's just off-camera holding 
the end of my winch cable, and if he's 
smart, he'll stay that way. 

Despite being stuck in the ditch, I 
felt certain that I'd soon be out of the 
muck and happily bouncing down the 
road. Possessing a winch, as the three 



teenagers from Colorado pointed out, 
meant that I was serious about the se- 
curity of my vehicle. A winch serves 
as a precaution against the possibility 
that I might screw up big time. 

Know thy winch 

Wilderness driving isn't something 
that should be taken lightly. Had I not 
arrived on the above scene, my stuck- 
m-the-mud friend was facing a long, 
cold night. I can safely assert that a 
major goal of all off-roaders is drive 
in, drive out. The other options are 
undesirable. A winch helps ensure 
that off-roaders will realize this goal. 

With some difficulty, I freed my 
4x4 from the above ditch. But the ex- 
perience taught me that I'd better 
bone up on winching. Here's w r hat I 
found. 

A winch is an electric-motor-driven 
drum that reels in steel cable. It's 
generally used to pull a vehicle out of a 
bad situation. Occasionally, it's used 
to drag logs or other unwieldy ob- 
jects. Pulling capacities, for the most 



common winches, range 
from 4000 to 12,000 
pounds. 

Winches are most of- 
ten thought of as being 
mounted on the front 
bumper of a vehicle, but 
there are other options. 
Some winches are porta- 
ble, and some can be 
mounted to the rear 
bumper. 

Just as there are mul- 
tiple w T ays to find trouble 
in the outback, there are 
multiple ways to set up a 
winch pull. The most 
common one is the 
straight-line pull Here, 
the winch cable is con- 
nected directly to a solid 
anchor. 

But what happens 
w-hen a vehicle is stuck 
that's heavier than the 
pulling capacity of the 
winch or wiien you can't 
position your vehicle di- 
rectly in front of the ob- 
ject you want to pull? To 
effectively double the 
pulling power of a winch , 
you can use a snatch block. Just as in a 
straight -line pull, run the winch cable 
to a solid anchor, but instead of hook- 
ing it there, run it through a snatch 
block and double back to the vehicle. 
This is called a double-line rig. It can 
be effectively used for heavy vehicles 
stuck in deep mud or for those that 
need to be pulled up severe angles. 

A third setup, which also requires a 
snatch block, is called the 3-point pull 
and it enables the winch to work from 
a sharp angle. It's ideal when trees, 
boulders or unsuitable ground pre- 
vent you from positioning the winch 
directly in front of an object that 
needs to be pulled. Position the winch 
safely and set up a solid anchor near 
the line you want to pull along. Then, 
hook up the snatch block to the anchor 
and run the cable through it to the ob- 
ject being pulled. Once again, the 
snatch block increases the versatility 
of your winch. 

As you can see, winching isn't as 
straightforward as it first appears. 

(Please turn to page 86, 
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TOYOTA GENUINE PARTS 



Genuine Toyota Parts 

The best part 



of doing it yourself 



^ibur Tbyota needs a tune-up. 
You've got to change the oil, the spark 
plugs, the brake pads. Piece of cake. 
With your know-how and the right 
parts. Genuine Toyota Parts. 

The fact is, all parts are not cre- 
ated equal. Take Genuine Toyota Oil 
Filters. They not only last as long 
or longer than other leading oil 
filters, they also remove more 
contaminants. And thar/s just 
one example. Genuine Toyota Parts are 
also designed to maintain the overall 

integrity of your Toyota. 
They're made to offi- 
cial factory speci- 
i fications and 
manufactured to 
the same high- 
quality standards 
as every Toyota 
Car, Truck, and Van. 

And because Tbyota dealers 





Tbyota Parts Center 



maintain a large inventory, you'll get 
the right part right away. At a very 
competitive price. 

So the next time you need a part 
for your Toyota, visit a Tbyota Parts 
counter or Toyota Parts Center* Call 
1-800-GO-TOYOTA for more informa- 
tion and the location of your nearest 
dealer. 

"Hove what you do forme? 

® TOYOTA 



Get More From Life . , . Buckle Up! 
'At participating dealers. 
©1990 Toyota Motor Sales, U.S.A,, Inc. 
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Multiple techniques and accessories 
play an important role. Accessories 
are especially vital. A short list of ac- 
cessories that are smart to have on 
hand are gloves, a clevis shackle, a 
tree-trunk protector, a snatch block 
and a choker chain. These items are 
packaged together in a handy Warn 
Winching Accessory Kit from Warn 
Industries, of Milwaukie, Oregon, 
which retails for about $127. It comes 
in a rugged Cordura soft case that has 
plenty of room for add-on items such 
as a roller fairlead, a nylon recovery 
strap and an extra tow hook. I carried 
this kit on a recent off-road trek and 
put it to good use. 

Basic tips 

The first order of concern is inspect- 
ing the cable, and the first thing to do 
is put on gloves. Look for frayed 
wires, kinks or loose connections. 
Frayed wires and kinks can be caused 
by running a cable over rocks or other 
objects, which should always be 
avoided. Problems with the cable can 
lead to both winch failure and person- 
al injury. So, even under the best of 
circumstances, it's wise to keep all 
spectators at a safe distance- 
It's best to free spool cable off the 
drum by hand, rather than using the 



slow winch motor. This 
saves time and battery 
power. 

Select an anchor 
point carefully. Make 
sure it can withstand 
the intended load and 
keep in mind that extra 
pulling power is re- 
quired when a vehicle 
or object is stuck in the 
mud. If another vehicle 
serves as an anchor, 
make sure it's heavier 
than the object being 
winched. 

Most winching set- 
ups typically involve using a hefty 
tree as an anchor point. A solid tree 
can make a perfect anchor, but the 
process could do irreparable damage 
to the trunk or to the cable. To pre- 
vent this damage from occurring, 
always use a tree-trunk protector 
strap. Wrap the heavy-duty nylon 
strap around the trunk and secure it 
with a shackle. Then attach the cable 
hook to the shackle. Never wrap the 
cable around a tree trunk, or any ob- 
ject, and hook it back on itself . This 
could result in a severe kink, causing 
permanent damage to the cable. 

Here are some additional tips that 




When "razor sharp" isn't good enough 
you need the Diamond Hone m Sharpener. 

_ 

Chef'sChoice 

professional 

110 



Warn Accessory Kit— -everything needed for off-road winching. 

will help guarantee safety: 

• Drape a blanket or floormat over 
the midway point of the stretched ca- 
ble to prevent it from whipping back 
onto the winching vehicle if the cable 
breaks or comes loose* 

• On hard pulls, stop winching every 
minute or two to prevent the motor 
from overheating. 

• Don't touch the cable when it's un- 
der tension or when someone else is at 
the control switch. 

• Make sure at least five coils of cable 
are around the drum to avoid the pos- 
sibility that the line will come loose 
from the drum under load. 

• Pull as straight as possible to mini- 
mize cable buildup at only one end of 
the drum. 

• Take up any slack in the line by puls- 
ing the switch to avoid shock loads 
when the Hue becomes taut. 




as a razor b 

Triple Bevel Trizor 
stays sharp up to 5 time 
longer than professional edg 



For a store near you call Edgecraft Carp,, Wilm., Dl 
800-342-3255 8 AM-5 PM Eastern Time Mon.-Fri 



new fro 

gecraft 



Selecting a winch 

A good rule of thumb for off-roaders 
looking to install a winch is to choose a 
model with 1 % times the pulling pow- 
er of the vehicle's gross weight. This 
figure should be a combination of the 
weight listed in the owner's manual 
plus an estimate of the weight of car- 
ried and add-on gear. 

During the off-road expedition 
where I performed my ill-fated Sa- 
maritan deed, I was driving a Ford 
Explorer. It has a curb weight of 4336 
pounds. A week's worth of gear and 
equipment easily pushed my gross ve- 
hicle weight to around 5000 pounds. I 
could have gotten away with install- 
ing a winch that has pulling power in 
the 7500- to 8000-pound range, but I 
played it safe and installed one with 
an extra margin of power. The model 
I used was the Warn XD9000 ($785), 
which is rated for 9000 pounds. I 
wanted to be ready for anything. 

And I was, which is the point of 
owning a winch. If you know what 
you're doing, a winch can get you out 
of any jam that you could have avoid* 
ed if you did everything right in the 
first place. 
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AUDIO 



SIZING UP 



BY FRANK VfZARD, Electronics Editor 




SYSTEMS 




• Putting a rack of electronic compo- 
nents and a pair of large speakers into 
a small apartment, dorm or upstairs 
bedroom is obviously not the best use 
of space. But being short on space 
doesn't mean you have to be short on 
sound. 



Many audio manufacturers now of- 
fer space-saving tabletop audio sys- 
tems for people who love music but 
don't love the amount ot space a ster- 
eo system requires* While not every 
tabletop system is the musical equiva- 
lent of a larger system, the best table- 
top stereo systems narrow the gap 
considerably. 

Among the more notable is Ken- 
wood's UD-7 system. The UD-7 mer- 
its high praise not only because of its 
musicality, but also because it sports 
a level of artificial intelligence that 
makes operating the UD-7 extremely 
easy. A lot of the audio listening 
chores once done by hand are now 
done automatically. 

Listing for $1200, the UD-7 is com- 
prised of separate components that 
include a 38-watt-per-channel receiv- 
er, a compact disc player, a dual-well 
cassette player, a graphic equalizer 
and a pair of speakers. The system is 
also expandable in that there are in- 
puts for surround-sound speakers, a 
sub woofer and an additional electron- 
ic component. 

The artificial intelligence of the 



UD-7 is most evident during CD play- 
back. When you press the AUTO AI 
button on the remote control, the UD- 
7 electronically samples each track on 
the CD. The music on the CD is com- 
pared against an optimum playback 
etling for musical genres, like classi- 
cal, rock or jazz, stored in memory . 
The data is then transferred to the 
graphic equalizer where bass and tre- 
ble response is adjusted accordingly. 

The UD-7 also has some other fea- 
tures that make living with a stereo 
system easier. If you want your tapes 
specially equalized for car stereo or 
headphone playback, the UD-7 does 
the job automatically. If you're listen- 
ing at a low-volume level, the UD-7 
boosts or cuts frequencies as neces- 
sary to maintain musicality. 

The UD-7 also 
has enough smarts 
to figure out the 
order in which 
tracks should be 
played so as to 
minimize the 




amount of tape wasted when you're 
making a recording. Proper recording 
levels are set automatically. And if 
you need a wakeup call, the UD-7 will 
do that too. 

The UD-7 features a set of factory- 
set equalization curves designed to 
get the best sound from a variety of 
musical sources. The 10 preset curves 
include ones for classical, jazz, heavy 
metal and even movies. 

Other tabletop systems offer the 
same thing. Sharp's Optonica CD- 
U10 system is one example. A push of 
the button puts you in a concert hall, 
sitting either onstage or midhalL An- 
other button puts you in an outdoor 
stadium. List 
price for the CD- i 
U10is$1500. I 

What most of the 
tabletop systems 
have in common 

(TurntopageSS) 




Kenwood's UD-7 sports artificial intelligence. Yamaha's Y5T-C1 1 is at top. 
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is a combination of electronic circuitry 
and ported speakers that generate 
more bass response than small speak- 
ers normally deliver. In Yamaha's 
Unity YST-Cll system, the company 
uses matching and feedback circuitry 
to create a relationship between the 
speakers and the amplifier that yields 
accurate and low bass response from 
speakers less than 10 in, in height. 
The electronics is optimized to work 
with the system's speakers so substi- 
tuting different speakers will cause a 
dropoff in performance. 

The YST-Cll bundles the amplifi- 
er, tuner, CD player, equalizer and 
dual- well cassette player into a single 
chassis. List price is $1000. 

Pricing varies among tabletop ster- 
eo systems mostly according to the 
features and power. Denon's G-05 
system offers 28 watts per channel 
and Dolby B noise reduction for quiet- 
er tapes at a list price of $800. Ken- 
wood's UD-7 ups the power and adds 
Dolby C, an even more sophisticated 
noise-reduction system. Aiwa's NSX- 
800, listing for $1100, is among the 
more powerful systems at 55 watts 
per channel, but lacks Dolby C* 

MusicBank 

Compact disc changers, machines ca- 
pable of playing more than a single 
CD, are convenient, A small draw- 
back is that for many players you have 
to load the disc into a cartridge for in- 
sertion into the machine* 

Nakamichi, however, has devel- 
oped a CD changer which eliminates 
the need for a cartridge* Called the 




Nakamfchl's CD changer mechanism stores 
sJx discs Internally, not In a cartridge, 

second room, you can control the re- 
ceiver via the remote control. 

The VSX-D1S lists for $1350. More 
than multiroom sound distribution is 
included in the price, of course. The 
VSX-D1S also offers Dolby Pro Logic 
surround sound and digital signal pro- 
cessing (DSP). The DSP circuitry can 
electronically duplicate the acoustic 
interior of a theater, dance hall, jazz 
club, concert hall or church. 

The VSX-D1S also offers you a 
choice regarding how the amplifier 
power is distributed. One mode deliv- 
ers 130 watts through the front chan- 
nels. In a second mode, 70 watts is 
distributed through the front and cen- 
ter channels and 40 watts through the 
rear channels. This lets you decide 
how big a sonic boom you want with a 
particular audio or video selection, 

While the VSX-D1S offers a quick 
way of getting an audio/video signal to 
another room, wiring every room in 
the house remains a rather large un- 
dertaking* Sony is making the task a 
little easier with a new audio compo- 
nent called the CXD-2502S, which 
acts as a signal router. 

The CXD-2502S is basically a mas^ 
ter control center that converts the 
audio signal into digital form before 



MusicBank system, these CD chang- 
ers stock up to six discs internally. 
Each disc is played on the same disc 
tray* There's also a storage slot for an 
additional disc, upping the number of 
discs that can be handled to seven. 

The MusicBank system is available 
in two Nakamichi changers, the 
CDPlayer 2 and CDPlayer 3, listing 
for $649 and $499, respectively. 

Multiroom Sound 

If you've got two people with differ- 
ent tastes in music living under the 
same roof, two audio systems are al- 
most inevitable. At least that's the 
way it used to be. Now you can hear 
music from the compact disc player in 
one room and music from the tape 
deck in another with just a single 
audio system, 

Multiroom distribution of different 
signal sources is a job for a receiver 
like the new Pioneer VSX-D1S* All 
you need to control the VSX-D1S 
from another room is an infrared 
adapter. This adapter is wired to the 
receiver as are a second set of speak- 
ers. Once the adapter is in place in the 



sending it on its way to the desired 
room. The digital conversion circum- 
vents the degradation and distortion 
that normally comes with sending 
sound over long distances via wires. 
The digital signal is received by a 
small decoder/amplifier that converts 
the signal back to analog so it can be 
reproduced by the speakers in the 
room. Each satellite decoder/ampli- 
fier offers 40 watts per channel, A 
separate control panel, which can be 
mounted in the wall , controls volume 
and other features. 

Coaxial cable is used in the installa- 
tion since it offers better shielding 
than conventional wire while also be- 
ing inexpensive and readily available. 
By using coaxial cable, Sony is able to 
utilize the wiring from cable televi- 
sion systems. This means that you can 
dedicate an unused television channel 
to the delivery system for the audio/ 
video signal coming from the compo- 
nents connected to the CXD-2502S* 

The CXD~2502S lists for $1000, 
while each satellite decoder/amplifier 
lists for $500. Additional remote con- 
trols are $100 each. m 
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the camera, raising it to your eye (or 
putting it down close to another ob- 
ject) starts the camera operation. The 
105i also has predictive autofocus 
(a feature shared with their SLR 
Maxxum cousins), which tracks mov- 
ing subjects and keeps them sharp. 

All of these cameras have autofo- 
cusing, and all but one use an active 
(infrared beam) system for getting 
pictures sharp. The focusing is not on 
the actual subject but in "zones" 
— ranges of discrete distances, or 
blocks of space. Though there's much 
dispute over how many zones are suf- 
ficient for these complex zoom lenses 
(some say the more zones the better 
the chance for a sharper picture at aU 
distances), all of the cameras here de- 
liver comparatively sharp pictures at 
most camera-to-subject ranges* 

The Minolta 105i offers something 
new in a lens/shutter camera- Actual- 
ly, it's something borrowed from the 
Minolta Maxxum SLRs, Rather than 
rely on an active infrared beam, the 
focusing system in the 105i is a 
charged-couple device (CCD) chip, 
known as a passive AF system. The 
105i couples a predictive focus control 
program (which focuses by measuring 
the changes in a subject's position pri- 
or to shutter release) and a low- light 
autofocus illuminator (passive sys- 
tems have a bit of trouble finding fo- 
cus in very dim light), which works 
just like those in conventional lens/ 
shutter autofocus cameras. The Min- 
olta 105i may auger a new type of 
CCD camera* 

PM picks 

The ease of loading film and unloading 
film, how the camera feels in the 
hand, how basic controls fall naturally 
to the fingers , portability, clear view 
(especially for someone wearing eye- 
glasses) and the quickness with which 
optional programming modes can be 
set all go into making picture -taking a 
difficult or pleasant experience. 
While all of these cameras take good 
pictures, we did develop some prefer- 
ences. 

1 P Canon Photura — The design of 
the Photura had people stopping us 
everywhere we went— a real conver- 
sation piece. With the grip in place, 
the camera feels like a minicamcorder 
and can be easily carried with one 
hand, though the size and shape is 
hardly pocketable. Zoom and shutter 
release buttons can be worked with 
one hand, and essential controls fall 
naturally to the fingers. Viewing is 
comfortable, and the top-plate view- 
finder option opens up additional 
point-of-view opportunities. A flash 
on the lens cap is a clever idea, but 
when opened, we feared for its safety 



in a crowd, especially when we car- 
ried it in a ready-to -shoot position by 
our side* Optional controls are easy to 
set. 

2. Pentax Zoom 1 05 Super— It's the 
most pocketable of the class, though 
the righthand grip is smallish and 
makes for difficult 1-handed carrying. 
Zoom control and shutter release fall 
naturally to fingers on the righthand 
side. Viewfinder is bright and easy to 
use, even with glasses. LCD panel 
lights up with button and helps tre- 
mendously in dark rooms. Superma- 
cro closeup is aided by measuring 
wire enclosed in a side panel A myri- 
ad of functions on this camera are easy 
to program with a host of back panel 
pushbuttons. 

3. Olympus SuperZoom 330 — 

Largish body is unpocketable, but the 
grip makes for comfortable 1-handed 
carrying. Zoom controls sit on the left 
side, with the shutter release on the 
right, so 2-handed operation is prefer- 
able. Viewfinder is bright and clear, 
but placement on far right means that 
your nose is flattened against camera 
body when shooting. Functions are 
accessed through flip-back panel on 
top plate. LCD is clearest to read of 
this class, and all function displays are 
well-marked. Separate lens cap dou- 
bles as IR remote control, but be sure 
to click it in or it can pop off, 

4. Minolta Freedom Zoom 1051 — A 
newly released camera, so a produc- 
tion model was not available at press 
time; hands-on was only with prepro- 
duction model The 1051 has a rectan- 
gular, boxlike shape that is too big for 
pocketabiiity, but size gives a feeling 
of stability. Slightly raised, con- 
toured hand grip allows for 1 -handed 
shooting, though fingertip-small 
zoom controls on left side of camera 
force use of left hand for full use of fea- 
tures. Function buttons are limited to 
flash modes and self-timer; buttons 
are quite tiny on this pre-production 
model Intelligent features are most- 
ly built-in, so no other buttons are 
present on the body of this camera. 
Once you give in to the camera's opin- 
ion on framing and other controls, the 
105i performs admirably. 

5* Fuji Discovery 2000 — Similar in 
design, but somewhat larger than the 
Pentax model, the Discovery 2000 is a 
conventionally comfortable camera. 
Hand grip is large enough for 1-hand- 
ed carrying, and all essential controls 
(zoom, shutter release) fall naturally 
to the fingers of one hand* Pocketable 
in a sports jacket, if a bit heavy. Rub- 
berized eyepiece is a nice touch that 
prevents scratching of glasses, with 
viewfinder bright and clear. Func- 
tions are easy to operate, with good 
readout in top-panel LCD. Wf 




THIS IS A CLEAR 
OPPORTUNITY. 

With a Novus wind- 
shield repair franchise, 
your opportunities are 
unlimited. 

Because as a Novus 
franchisee, you can easily 
repair broken and cracked 
windshields to like -new 
condition. 

The fact is, wind- 
shield repair is a profitable 
new growth industry. With 
expansion opportunities. 
Unlimited earnings poten- 
tial. And the investment 
is modest. 

For more informa- 
tion on the world leader 
in windshield repair, call 
1-800-328-1117. In MN 
call collect (612) 944- 
8000. Or write: Novus, 
10425 Hampshire S., 
Department PM120, 
Mpls., MN 55438. 

novus 



NejVWs Inc. 
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SNOWMOBILES 



1 0O-MPH SNOW SCREAMER 



BY CHARLES PLUEDDEMAN 




• Twenty-thousand fans line the 
solid-ice oval track. Clouds of frozen 
breath hang in the subfreezing air. 
Drivers mount 100-mph Formula One 
twin-track racing sleds and stomp 
down on the running boards to set 
steel studs into the ice. They snap the 
throttles of their snarling 2-stroke en- 
gines to clear the carbs. 

Engines roaring, the racers con- 
centrate on the starting flag. When it 
flashes, they pop the clutch, With en- 
gines revving to 6000 rpm , the sudden 
acceleration nearly rips them off their 
seats. Heading for the first turn, they 
bump bodywork and jockey for posi- 
tion. Ice chips strafe their face shields 
like machine-gun fire, and sleds fish- 
tail through clouds of icy snow. At 100 
mph for 25 laps, this is Eagle River, 
home of the World Championship of 
snowmobile racing and the hottest 
ride on ice, 

Indy of the North 

Twin-track racers, a unique concept 
in snowmobilmg, compete in the top 
class of snowmobile racing, Formula 
One, on the NKG/Ski-Doo Sport Se- 
ries Circuit. Last season, the circuit 
included 11 events in the U.S. and 
Canada, The biggest event is the 
World Championship Snowmobile 
Derby, held each January for the past 
27 years in Eagle River, Wisconsin. 



The derby crowns world champions in 
a dozen classes, but the main event is 
the Formula One race. We traveled to 
the 1990 derby to get a close look at 
these high-tech screamers. 

Class rules limit Formula One sleds 
to 340 cc of engine displacement, a 
minimum track length of 100 in. and a 
minimum weight of 340 pounds. But 
almost anything else goes, which 
leaves a lot of room for creativity. 

Single-track snowmobiles drift 
sideways through the icy turns of a 
fast oval course. A sled with twin 
tracks, linked through a differential 
and a driver positioned on the inside 
of the chassis, pins turns like a Penske 
Indy car. 

SM-Doo t a division of Bombardier, 
Inc. , has been building twin-track 
racing sleds, which were developed 
by Gaetan Duval, since 1980, The 
company produces a limited number 
of twin-track racing sleds, just as 
March and Lola supply cars to the 
Indy-car circuit. No other snowmo- 
bile manufacturer currently builds 
Formula One racers, although Pro 5, 
a Minnesota-based Polaris tuner, is 
rumored to be preparing one for the 
1990-^1 season. 

Compared to other motorsports, 
competing at the top level of snowmo- 
bile racing is relatively affordable. 
The Ski-Doo Formula One sled costs 



$12,500, including engine. Another 
$10,000 in spare parts and tuning will 
probably be enough to field a competi- 
tive team. Travel, support vehicles, 
entry fees and other racing expenses 
come after that. First place in the 
World Championship paid $10,000 in 
1990, but purses at other events are 
considerably smaller. Nobody gets 
rich racing snowmobiles. 

In the pits 

The pits at Eagle River echo with the 
snarl and whine of unmuffled, 2- 
stroke engines. Savvy fans wear 
hearing protection. One of the better 
U.S. teams is Goodwin Racing, of 
Zion, Illinois, which features the driv- 
ing skills of brothers Jeff and Greg 
Goodwin. The Goodwins let us look 
under their racer's trick bodywork: 

The engine is a liquid-cooled, twin- 
cylinder, 2-stroke that displaces 339 
cc. It's produced by the Austrian 
engine builder Rotax, which is owned 
by Bombardier. 

The block is aluminum with Nicasil- 
coated cylinders. A pair of flat-slide 
44mm Mikuni carburetors (fuel injec- 
tion is not permitted) deliver fuel 
through a rotary valve intake system 
that seals the charge in the crankcase 
on the piston's downstroke more ef- 
fectively than reed valves. The same 

(Please turn to page 92) 
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Top hat,white tieand trails! 



The Mitsubishi Montero is the ideal 
vehicle whether you're putting on the rrtz 
for evenings in the city r or mapping 
out three weeks in the woods. But you 
don't have to take our word for it. Simply 
listen to some of the experts: 

- 

1 "As designer utility vehicles go, the 
Mitsubishi is my new favorite, more fun 
to drive than an Isuzu or a Cherokee and 
almost as comfortable as a Range Rover," 
wrote Michael Jordan in Automobile 
magazine. "It looks tough yet expensive? 

2 Motor Trend reports, "On a recent 
trip to Mt. Pacifico in the Angeles National 
Forest we gave the Mitsubishi a thorough 
workout over dirt, rocks, sand, brush and 
gravel. On the twisting roads. . .the four- 
doors power-assist recirculating ball steer- 
ing was quick and responsive, almost to 
the point where it felt like we were pilot- 



ing a sports car around the corners'.' 11 

"An uncommonly civilized vehicle',' 
wrote Car and Driver, "the Montero takes 
you where you want to go in style, in com- 
fort, and in the right price bracket!" Their 
final judgment: "Best Buy, 1990" in sport 
utility vehicles under $20,000. 

When professional opinion of a vehicle 
runs this high, we don't need to add much 
more than a few specs: Monteros engine is 
a 3.0 liter, 143 horsepower V-6. Front sus- 
pension is independent torsion bar; rear is 
3-link coil spring. Hubs lock automatically. 

For the Mitsubishi Motors dealer 
nearest you, call 1-800-447-4700. He'll 
have a lot to tell you, too. 

t4/89 ftll /86 '$15,519; Mfr's sugg. retail price excludes tax, lic. r freight, 
dir. options and charges. Actual price set by dlrs. 



MITSUBISHI \X 

The word is getting around. 



MITSUBISHI 
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Which symbol 
represents a 
variable inductor? 




What is the principle disadvantage 
of neon fights? 

What are out-ol-phase signals? 

Heath Video Courses 
speed your learning curve! 

Learn basic electronics at home at your own 
pace with four, 60-minute video tapes. Know 
the variable inductor symbol Recognize a PN 
junction. Understand oscillator fundamentals. 
Clearly SEE what most basic electronic books 
can only describe. 

DC ELEETROMCS. Covers electron move- 
ment to troubleshooting and repairing a 
simple electronic circuit. EV-3101-A. 

AC HJXTRQNCS. Follow-up to DC Electron- 
ics. Covers the principles of AC, voltage and 
electrical measurement. Includes motors, 
generators and test instrument meter 
movements. EV-3102-A. 



Complete the DC/AC 
videos and you're ready to learn how semi- 
conductor devices are made, plus the 
principles of discrete devices, integrated 
circuits & optoelectronic devices. EV-3103-A. 

ELEGTROHC CRGUTS. Complete the basic 
course with amplifier configurations, biasing, 
coupling, audio amplifiers, closed-loop vs. 
open-loop operation and more, EV-3104-A. 

An activity -filled workbook and explanation 
of how to solve each problem comes with 
each tape so you learn three ways — video . 
workbook and hands-ort 

mmtSL r» tapes 

24-hnrs a day. <S 
1-800-253-0570. A bJbJEACH 

We accept VISA, 
MasterCard, Americai 
Express and Heath Revolving 
Charge card. Use Order Code 601-046. 

Heath 

Benton Harbor, Ml 



Call lor a FREE catalog 1 -800-44HEATH. 



" Price does not include ©1990, HeaSh Company 

sh i p ping and handling, S ubsidiary of Bull Oaia Systems, I nc. 

or applicable 53 lestax 
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gear that drives the rotary valve also 
drives a pump that circulates a 50/50 
mixture of antifreeze and water 
through a nose-mounted radiator and 
an aluminum heat exchanger mount- 
ed over the track, The heat exchanger 
is cooled by ice chips thrown up by the 
frozen track. 

Fat power curve 

The engine also features a unique 
RAVE (Rotax Automatic Variable 
Exhaust) valve, a guillotine-type 
slide valve located just above the ex- 
haust port. It's connected to a dia- 
phragm and spring located outside 
the cylinder head. Two small 
passages in the cylinder head allow 
exhaust gas pressure to reach the dia- 
phragm. As the throttle is opened, 
the pressure of the exhaust on the dia- 
phragm overcomes the spring and the 
RAVE valve slides open the exhaust 
port. A R AVE-equipped engine has a 
fat, flat power curve, which gives the 
twin-track better acceleration at the 
hole shot and coming out of turns. 

The race engine runs a 16.5:1 com- 
pression ratio on 120-octane racing 
gas with a 30:1 gas/oil ratio. Peak 
power from the factory is 95 hp at 
10,000 rpm. Top teams tweak engines 
well beyond triple-digit horsepower. 

Power is transferred through a 
belt-drive constant velocity transmis- 
sion (CVT) with a modified primary 
clutch. The clutch is highly adjust- 
able. Track conditions, the dimen- 
sions of the track and the weather 
must ail be considered when tuning 
the clutch. Formula One races use a 
standing start, and a racer who takes 
the lead into the first turn has a great 
advantage* The clutch is set to engage 
at approximately 6000 rpm, but en- 
gagement must be fine-tuned to meet 
existing conditions, especially outside 
temperature and firmness of the ice. 

Power is transferred from the sec- 
ondary clutch to the track driveshaft 
via a titanium shaft and a chain-drive 
gearcase. Here the upper and lower 
sprockets can be changed to create 
different gear ratios. 

The twin Camoplast drive tracks 
are made of rubber reinforced with 
Kevlar and have a circumference of 
115 in, and a width of 7.5 in. The 
tracks are suspended by an aluminum 
slide rail system, similar to a produc- 
tion snowmobile. The slide rails are 
lubricated with a solution of water 
and nontoxic antifreeze, pumped 
from a 2.5-gallon tank on the chassis 
through tubes located above the rails. 

Traction on the ice track is achieved 
by studding the tracks with %-in. 
steel picks, some with carbide tips* 
The number of picks and their pattern 
are again determined by track condi- 



tions. Because picks add weight, rac- 
ers use as few as possible. 

The differential system is located 
on the driveshaft between the two 
tracks. As the driver enters a turn 
and rotates the handlebars, a cable 
from the steering system pulls open 
the clutch and effectively disengages 
power to the inside track. When the 
handlebars are returned to the 
straight-ahead position, the clutch re- 
engages and both tracks have power. 
It's primitive, but it works. 

The ski legs are massive aluminum 
forgings, and the skis are really noth- 
ing more than extruded aluminum 
runners* Steering traction is main- 
tained with razor-sharp carbide run- 
ners attached to the bottom of each 
ski. These are available in lengths 
from 4 to 14 in. Runner length affects 
bite on the front end, another variable 
in setting up the sled on race day. 

The driver sits on a motorcycle- 
type seat over the left track tunnel 
and steers with a contoured handle- 
bar, A large tachometer on the 
handlebar and a smaller water tem- 
perature gauge are the sled's only in- 
struments. The driver controls the 
throttle with his right thumb and the 
hydraulic disc brake with a lever on 
the left. 

Drivers wear Day-Glo orange hel- 
mets, and the sleds have bright tail- 
lights for maximum visibility in the 
cloud of ice chips that fly off the stud- 
ded tracks. Drivers draft each other 
on the straights and dive low to gain 
position in the turns, hanging off the 
seat with their left knee skimming the 
track. A sled with a good setup carves 
sharply through turns and subjects 
the driver to serious g-forces. There 
are snowmobiles that can outrun 
these specialized machines in long 
straightaways, but none are faster in 
turns or quicker around the oval. 

The 1990 World Championship was 
dominated by veteran racer Dave 
Wahl of Greenbush, Minnesota. Wahl 
established a new Eagle River quali- 
fying mark with a lap speed of more 
than 97 mph. He led the World Cham- 
pionship race from start to finish* 

With the tiny Rotax engine already 
running on the verge of destruction, 
Ski-Doo sees improved aerodynamics 
as the best route to improved per- 
formance. Last season, Ski-Doo 
worked with the Galles racing team 
and Indy-car driver Al Unser Jr. to 
develop a new body for the twin-track 
sled, incorporating front and rear 
wings and a ground-effect tunnel be- 
tween the tracks. The results of that 
research will appear on the track in 
the 1991-92 season, and Formula One 
snowmobile racing will move even 
closer to becoming an Indy on ice* 
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WHY BUY A NEW CAR 
WHEN YOU DON'T HAVE TO? 

Why not take that exotic vacation you*ve been dreaming 




instead? 



USE 



Tufoil 



Have you been thinking of trading in 
your car because it has 60,000, 70,000 
or 80,000 miles? How much are you 
planning to spend? $15,000? 
$25,000? $35,000? 

Suppose you didn't spend that kind of 
money for a new car. You could go to 
Paris or Tokyo not once, but several 
times on that kind of money. 

A lot of car owners have discovered 
the secret of doubling or tripling the 
life of their vehicles. And more and 
m ore are making that discovery every 
day* The fact is, you dont have to 
trade your car in just because it has a 
lot of miles on the odometer! 

It's so simple, it's surprising the 
whole world doesn't already know. 
You just get yourself a bottle of Tufoil 
and add it to your oil. What happens? 
Many users report the life of their 
cars double or triple (many passing 
250,000 miles) with only routine 
maintenance* 

But that's not all. Your engine will 
run smoother, quieter and more effi- 
ciently. It will improve acceleration. 
One user wrote, "My car takes off like 
a scared rabbit". 

If you live in a cold climate, you'll get 
faster easier starts on frigid morn- 
ings with both diesel and gas engines. 
The Canadian government tested 
Tufoil under the most severe arctic 
conditions—in an area where 
temperatures drop as low as 50 below 
zero. They wanted to compare Tufoil 
with arctic oils specifically formu- 
lated for severe cold weather starts. 
Tufoil proved superior to all of them. 



AND YOUR ENGINE 
WILL LAST... AND 
LAST... AND LAST! 




The Canadian tests showed that 
Tufoil improved cranking speed of 
gasoline engines by 6.1%. (9.6% in 
dies els). In addition to that, it 
showed a fuel savings of 5%. 

Why has Tufoil been able to achieve 
results no other oil additive can come 
close to? Because it has a significant- 
ly lower coefficient of friction than any 
other additive(.029) according to the 
nation's top testing laboratory. 

These results were confirmed by the 
University of South Wales in 
Australia, the Technion Institute in 
Israel and a leading independent 
motor vehicle testing lab in Michigan. 



What all these tests proved was that 
Tufoil is slipperier than Teflon! 

You should know, too, that the United 
States government has awarded no 
less than 6 patents on Tufoil so far. 
And patents have been issued In Ger- 
many, England, France and Canada. 

When you try Tufoil, you're trying 
something that's tried, tested, proven. 

So why not stretch the life of your car 
and use all that extra money to do 
something else ^something you've al- 
ways wanted to do? 

Maybe you've dreamed of April in 
Paris or the wonders of the Orient 
Or maybe you've bad some other 
dreams that seemed too far out to ever 
become realities. It shouldn't take 
more than one bottle of Tufoil to con- 
vince you that it makes your car run 
beautifully and at the same time it can 
make some of those dreams come 
true! 

It's so simple. Just add 4 ounces of 
Tufoil every time you change your oil 
(8 ounces the first time). You dont 
have to shake the bottle or add an en- 
gine flush! In a new car, wait until it's 
broken in and the valves and rings are 
well seated - at least 5,000 miles. But 
after that, feeding your car Tufoil Is 
like letting it drink from the Fountain 
of Youth. 

If you cant feel a difference, just send 
us proof of purchase and well refund 
your $14.25 immediately! 

You'll never forget the day you first 
tried Tufoil. So try it today! 



1-800-922-0075. 



FREE . . Products based on TUFOIL technology. Check 
one with each order of 2 bottles or a quart. Check 2 for each 
gallon order. 

□ TUFOIL Gun-Coat — Super rust inhibited, smooth action 

□ TUFOIL Compu-Lube — Low viscosity lor computer 
mechanisms 

□ TUFOIL Lightning Grease — Easily sheared grease for 
instruments 

□ TUFOIL Lubit-8 — General purpose, household use 
lubricant 

FREE brochures . « * 

□ 30 Questions/Answers about TUFOIL 



FLUON* is reg T M. of tCi Arnicas (r»c 

TEFLON* iSFeg. T M qJ DwP-onl* 

TUFOIL E *Feg TM at FiuoramiCS 

US PaleM No I 284 5l« 

J S Paieni No. 4 224 172 

ir S Patau No 3,333 €5ti 

Oin^f U 5 Palenls issued fkn<i pftftdtng 
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rush my TUFOIL order: 

□ ONE & oz. bottle . . . treat one car for 

$14.25 (plus $3,50 shipping and 
handling). See money back 
guarantee. 

□ TWO 8 oz. bottles . . , treat two cars 

for $25.00 (pius $4.00 shipping 
and handling) SAVE $6.00 

□ ONE Quart bottle . , . treat 4 cars 

for $34.95 (plus $4,00 shipping 
and handling) 

□ ONE GALLON . . . treat 16 cars for 

$1 25.00 (plus $6.00 shipping and 
handling.) 

We ship within days! 

MONEY BACK GUARANTEE ON 8-OZ. 



E Fluoramics, Inc.™ 

H_ IB Industrial Avenue 



290 



18 Industrial Avenue 
Man wan, NJ 07430 

My check or money order for $ 

Charge my credit card. 

O Am. Express □ Master Card 

Card No. 



is enclosed, 



□ Visa 



I 



Exp, Date . 
Phone No. 

Name 

Address 

City . 

State 



Zip 



(N.J. residents please add 7% sales tax). 

Canadian Distributor: 1-800-363-7753 
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DRIVE REPORT 



CONSULIER GTP 



BY RICK TITUS, West Coast Editor 




• Bruce Springsteen's Born In 
The UJSA. would make the perfect 
company anthem for Warren Mosler 
and his Consulier Industries, Inc., 
manufacturers of the Consulier GTP. 
His tiny army of Americans, building 
a purely American sports car in Rivi- 
era Beach, Florida, takes pride in the 
fact that its product is based entirely 
on Yankee knowhow and American 
components. Yet there's more sub- 
stance here than mere flag-waving. 
The Consulier GTP is, in every re- 
spect, a world-class performer. One 
only needs to meet Warren Mosler to 
understand why. 

Mosler, a successful Florida-based 
bond broker, felt a need for a really 
serious American production sports 
car. Five years and a sizable sum of 
money later, Consulier Industries 
and the Consulier GTP are on line, on 
market and on target — a major ac- 
complishment in and of itself. The fact 
that the car performs, handles and 
rides like the best combination of all 
the finest production sports cars in 
the world, and is the only current pro- 
duction-based composite monocoque 
chassis/body car on the market, mag- 
nifies the achievement. 

Mosler is really a racer at heart, 
and it shows in the kind of car he 
builds* The overriding goal of the 
Consulier GTP is performance — in its 
fullest sense. The car had to have light 
weight, neutral handling, good ride, 
exceptional strength, rapid accelera- 
tion and top speed. These design 



parameters were given to McKee En- 
gineering, a long established and 
proven race car design consultant. 

McKee's response included an in- 
board rocker-style suspension system 
that reduced unsprung weight, low- 
ered the hardware profile, ehminated 
bumpsteer and controlled roll-in- 
duced camber changes* 

The 2.2 turbo 

Engine details were next on the agen- 
da. Chrysler had a shelf full of fire- 
breathing 4-cyiinders called Turbo 
lis, which Carroll Shelby had used to 
power several slick makeovers. 

Chrysler's 175-hp turbocharged, 
intercooled 2* 2-liter engine is a per- 
fect match to the Consumer's feather- 
weight 1950-pound body/chassis . The 
engine/transmission sits amidships 
and gives the Consulier a 37/63 front/ 
rear weight distribution. 

In the cockpit Mosler wanted a mix- 




Chrysler $ 175-hp 2. 2 -I Iter Turbo N hustles 
Consumer to 60 mph I n Just 5.5 seconds, 



ture of comfort and function, so Re- 
caro bucket seats were used for both 
hard cornering support and comfort, 
while the dashboard is loaded (nearly 
overloaded) with gauges. Oil pres- 
sure, oil temp, water temp, boost 
pressure, alternator and trans temp 
gauges all fill the center dash area in a 
panel that looks all too speedboat- 
like. Lots of info, but difficult to read, 
In the top-of-the-line LX model, 
leather covers the Recaro bucket 
seats, center console and door panels. 
There's also air conditioning and a 
compact disc player* 

Race car looks 

Externally, the Consumer's message 
is pure race. Styling influences from 
several International Motor Sports 
Association (IMSA) sports prototype 
race cars are obvious, and if you like 
attention, you'll love the Consulier. In 
testing more than 300 different cars, 
we have never seen another automo- 
bile generate so much reaction, 

Since the completion of our tests, 
Consulier has redesigned several 
points around the car* They include a 
slight restyling of the front fender and 
headlamp area, a reshaping of the 
roofline and doorsill cut-in line, an en- 
larged fender radius in the rear and 
several modifications to the tail-end 
spoiler area. And Consulier Sales and 
Promotions Director Pete Magnuson 
told us a new convertible is produc- 
tion-ready. 

The enlargement of the rear- wheel 
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arches came as a particularly interest- 
ing upgrade, as that change resulted 
in a move to larger lfr-in* rear wheels 
and new ZR speed-rated General 
tires. General Tire has been working 
quite closely with Consulier in devel- 
oping an all-American performance 
tire that would match the car's per- 
formance capabilities. 

Race car performance 

Though opinions may differ on the 
looks of the Consulier GTP, they 
quickly become united about driving 
the car. Performance is what Warren 
Mosler wanted, and performance is 
what he got. Our testing produced 
quarter-mile trap speeds of 112 miles- 
per-hour at 13*9 seconds* Zero-to-60 
mph took 5,5 seconds, and skidpad 
testing gave us ,97 g* These numbers 
clearly indicate that the Consulier 
GTP is more than just a rich man's 
toy* It delivers comparable perform- 
ance at less than half (and in some 
cases less than one-quarter) the cost 
of some of Europe's best. Base pricing 
for the Consulier GTP starts at 
$49,900, with a fully loaded convert- 
ible at $62,500. Granted, there are 
cars out there that will outperform 
the Consulier in one category or an- 
other, but none that will humiliate it* 
To that point, Mosler has offered a 
$25,000 reward for any street stock, 
volume-produced production car that 
can lap an American road course fast- 
er than a stock Consulier. 

The Consulier In combat 

Racing is definitely in the corporate 
plan for Consulier* The car has com- 
peted three times in the 24-hour event 
held annually at Nelson Ledges, Ohio, 
qualifying on the pole all three times, 
leading all three events, and finally 
winning the 1990 running of the Long- 
est Day, with the author listed among 
the winning car's drivers. 

Later, in an hour-and-a-half twi- 
night mini-enduro last fall in Florida, 
PM Auto Editor Tony Swan and Con- 
sulier racing boss Chet Fillip co-drove 
to another victory, finishing one lap 
ahead of a 66-car field. 

As soon as production of the Consu- 




Interlor Is snug, but comfortable. Assembly 
work Is good; componentry average. 



Aircraft-style gauge array In center console Is 
long on info, short on readability. 

Her GTP reaches full steam, there's a 
Sports Car Club of America profes- 
sional series for production cars that 
Mosler has his eye on. 

As good as the Consulier is on the 
race track, it's equally good on the 
street. After just a couple of encoun- 
ters, it quickly became a car we 
looked forward to driving. Once snug- 
gled in its supportive seats, legs 
straight out in front of us, sitting just 
inches from the ground and peering 
through its slanted windshield, we 
felt ready to take on the windiest 
roads on the map. Instantly we grew 
to respect the car's responsiveness. A 
flick of the wrist and youVe rounded 
the bend. A quick stab to the brakes 
and you've slowed by 50 mph. A fast 
jab at the shift lever is all it takes to 
swap gears. 

Fun factor 

Most of all, driving the Consulier is 
great fun. It's an experience we've 
sensed in other cars, but rarely en- 
joyed in such comfort, such reliabil- 
ity- Here's a car that makes you feel 
like a Grand Prix driver, without the 
rock-hard discomfort of race car sus- 
pension. McKee's rocker suspension 
system takes bumps like they aren't 
there, yet delivers predictable high- 
speed handling, with a bit of over- 
steer at the limit — an issue that 
should be resolved with the new, larg- 
er rear tires. 

Although the Consulier has the feel 
of an old British sports car — the Lo- 
tus Euro pa comes to mind — it has 
none of the usual nasty sports car hab- 
its. Potholes don't re-aim the Consu- 
lier in another direction. Rain doesn't 
leak in through the door sills. It starts 
every time, it doesn't overheat at 
traffic lights — even with the air condi- 
tioning on — and it'll go like stink in an 
instant. A well-balanced mixture of 
speed and handling, comfort and dis- 
tinctive good manners. That, in our 
view, is what a world-class perform- 
ance car is all about. And it makes us 
happy to say it was "born in the 
ILS.A," 
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SWIVEL 
fttANDLE 



CHROME 

FINISH 



BRONZE 
BUSHINGS 




Now you can 
work in the most 
impossible situations 
with the Sidewinder 
Speed Wrench, • Where 
space limits ratchet travel. 
* Where there's lack of resistance for 
the ratchet to function. • Where excessive 
repetitions are required for long bolts. 
One 360° turn of this specialty tool is 
equal to eight normal ratchet motions. 
Of quality construction, the Sidewinder 
is torque tested to 175 ft lbs. and 
carries a lifetime warranty. 
Found in tool kits of major racing teams. 

jjF To order, call today *ijf 

Jjk 1 (800) 999-3405 W 

We ship U. P. S. daily. A 

MASTERCARD AND VISA ACCEPTED 

S/DEIViNDER 

PRODUCTS CORPORA r/OA/ 
2066 Old Rocky Ridge Road 
Birmingham, AL 35216 
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HOLIDAY GIFT GUIDE 



ADVERTISEMENT 




Give a Black & Decker POWERPRO® HEAVY DUTY 
CORDLESS VAC (DB6000), our most powerful cord- 
less vac ever! It's got an extra heavy-duty power 
setting that picks up everything from dirt and crumbs 
to loose change. Ifs a powerful gift idea from Black & 
Decker. 



# BLACKS DECKER 




Few things make as perfect a gift as a tough, 
dependable, water-resistant Mag-Lite® flashlight. 
Whether you choose the rechargeable Mag Charger®, 
the standard C and D cell Mag-Lite® or the remarkable 
Mini Maglite® flashlight, it's one brilliant gift idea that 
is sure to be used, treasured and remembered. 






RECHARGEABLE 

BATTERY 
CHARGER 



BATTERY CHARGER 





dim it 

M 



This Christmas, simply charge everything. 

This Christmas, give an Eveready Quick Charging Rechargeable Battery Charger. It can charge virtually 
any combination of rechargeable batteries in only seven hours. And because the batteries can be recharged 

hundreds of times, this is one charge account that pays off. 

^EVEREADY 




ADVERTISEMENT 




No matter how hard he is to buy for, you can t go 

wrong with Snap-on $25 gift certificates and a catalog 
full of the same tools professionals have praised for 
years. Grab a credit card and call 1-800-866-5748 
(7AM- 1 1 PM EST). Or join thousands of satisfied ratch- 
eting screwdriver customers by ordering yours for just 
$34 (plus S4 S&H plus tax). 




Professional mechanics sec your Snap-on dealer. 




Radio controlled Honda motorcycle- This amaz- 
ing 1/5 scale replica (16 1/2" x 12") maneuvers easily 
on two wheels! 300ft range, variable speed up to 
13mph. Electronic braking, 30-min, run time per 
charge, launch stand & removable training extensions 
are standard. Parts & warranty service available. 
Special purchase ready-to-run SI 49.95. Complete 
pre- painted kit $129-95. Tx. bat, req For immediate 
shipment call 1-800-962-2010, CMM Co., P.O. Box 
772, Aurora, CO 80040. 




D igital Tire Pressure Gauge For the auto buff who 
has everything, this Digital Tire Pressure Gauge is the 
perfect stocking staffer. With an accuracy of +/- 1% in 
any temperature or altitude, and a range from 2-99-5 
psi, this item keeps tires inflated properly and lasting 
their longest. It's perfect for autos, bicycles, motor- 
cycles, RV's ? garden tractors and similar vehicles, and 
comes with a full one-year warranty. A great way to 
make someone's Christmas for only $19 95! Order 
your digital tire pressure gauge from Briere Designs 
toll-free (8 an>5 pm EST) at 1-800-727-8205. Checks, 
money orders and major credit cards accepted. 




Your Prized Possession Deserves A Touch Of 
Class. Presenting THE LIQUID GLASS™ TOTAL AP- 
PEARANCE SYSTEM used regularly by AJ. Foyt, the 

LEGEND in Formula One/Indy car racing on ail his 
race cars, race boats and personal vehicles. The 
SYSTEM includes Liquid Glass Polish/Finish Liquid 
Glass Pre-Cleaner t Liquid Glass Wash Concentrate, 
Connoisseur s Choice® Cleaner and Protectant both 
with MINK OIL and guaranteed to last a minimum of 
3 full months. For further information, contact Liquid 
Glass Enterprises, PO Box 1170, Teaneek, NJ 07666 
1-800-548-5307 *In NJ (201-387-6755), 



i 



The new mid-size Dodge Dakota. Now with V-8 power. 



More power 
and payload 
than any 
compact pickup. 

XX X 

We've combined the nimble 
spirit of a compact with the 
raw power of a full-size truck 

to create the 
mid* size 
Dodge 
Dakota 
Some 




Good news for the power- 
hungry: a 5.2L V-8 engine, argue it S 

the best all-around pickup on 

the road today. 

This hard-working 5 
engine delivers 170 



at4,000rpmand2621bs-ftof 
torque at 2,400 rpm- more than 
any compact prtkup, foreign or 
domestic. And with maximum 
towing up to 6,500 pounds, it's 
never been easier to throw your 
weight around* 

There's also a choice of avail- 
able engines, including a 5.2L 
V-8 or 3,9L V-6, giving you 
available payload up to 2,550 
pounds. That's even more than 
Ford and Chevy half-tons. 

Even more reasons to 
buy a Dakota. 

Dakota gives you a choice of 



models, all restyled for 
1991. You can choose a 

6'/iorMtbed-So, 
unlike a compact pick- 
up, Dakota's longbed 
will allow you to carry 
4x8 sheets of plywood 
and still close the gate. 

Dakota also has the longest 
protection: a 7-year/70,O0Q- 
mile powertrain warranty and 
a 7-year/l 00,000-mile outer 
body rust-through warranty* 

Whichever Dakota you 
choose, ask your dealer about 
the big savings you can get 




ft"s a weighty decision: 
4x4, 4x2 or Club Cab. 



with Advantage 
Package discounts on 
optional equipment, 
like air conditioning, 
a 22-gallon fuel tank, 
electronic speed con- 
trol and more. 




Dodw Dakota 

4x2 Lm, 



Welcome home to Dodge. 

If s becoming harder and 
harder to ignore the arguments 
in Dodge's favor. Trucks like 
the mid-size Dakota V-8 and 
the full-size Cummins Turbo 
Diesel are bringing more peo- 
ple home to Dodge every day. 
And we think they're coming 
home to stay. Come see what 
we're made of ♦ 

"Competitive claims based on '90 data {'91 
competitive data incomplete at time ol print- 
ing). |See these limited warranties and their 
restrictions at your dealer. 

BUY OR LEASE AT YOUR 
DODGE DIALER. 

Buckle up for xifety. 
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WHEN YOUR CAR USES 
TOO MUCH Oil 



BY PAUL STENQUIST 

• You push on the throttle when the 
light turns green, A cloud of noxious 
blue smoke quickly forms behind you. 
The six or seven cans of oil that are in 
your trunk roll toward the rear and 
bang against the bulkhead. Your fel- 
low motorists hurl insults at you as 
they pass by. The nation's petroleum 
reserve is in jeopardy. 

Some oil consumption problems are 
the result of serious engine damage 
— like holes in pistons, for example. 
But similarly severe oil loss can be 
caused by relatively simple problems 
and can be fixed just as simply. 



Outy or inny? 

The first step is to get down on the 
ground and have a good look at your 
parking space. If there's a puddle of 
oil, you can assume that at least some 
of your difficulty is caused by an ex- 
ternal leak. 

If you don't find any oil on the 
ground T inspect the underside of your 
car. If everything rear of the engine is 
coated with wet oil, suspect a gusher 
that only activates when the engine is 
running. But make sure you don't con- 
fuse leaking trans oil or differential oil 
with engine oil. 



OfKar vafve spring compressors are available for 
specific applications through dealer parts 
departments. A universal compressor can also be 
purchased at most auto parts stores. 



If, on the other hand, your engine's 
leak is internal, oil will be drawn into 
the combustion chamber when you 
drive and your car will smoke. When 
will it smoke? Perhaps at idle, when 
accelerating, when decelerating, af- 
ter long periods of idle or right at 
startup. Pinpointing the driving con- 
dition that generates smoke can help 
you track down the cause . 

Internal leaks 

Smoke is the most obvious symptom 
of internal oil consumption, but not 
the only one. Oil mixing with the air/ 
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VALVE COVER 




There are plenty of potential Internal and 
external leakage points on an engine. 

fuel charge can cause spark knock. 
And, when the engine operates low on 
oil much of the time, clicking and 
clacking noises — along with acceler- 
ated wear — will result. 

There are several ways that oil can 
get into the combustion chamber: 
through the valve guides, the piston 
rings, the PCV system or past a 
blown head gasket* On some engines, 
particularly V8s where the intake 
manifold does double duty as a valley 
cover, oil can leak past the intake 
manifold gaskets. 

Here's where that smoke can help 
you shorten the list. If your tailpipe 



smokes only when the car is first 
started after several hours at rest, 
valve guides are probably the culprit. 
Ditto if the smoke belches out only 
when the engine is first accelerated 
after extended idling* 

If the engine smokes throughout 
the rpm range, worn or stuck oil rings 
are the likely cause. 

Although these rules can help you 
narrow down an oil-consumption 
problem, they aren't hard and fast. 
For example, as guide wear in- 
creases, smoke may be obvious at all 
speeds and loads* 

Removing all the spark plugs may 
help you localize the problem. What 
you're looking for are the heavy, black 
oily deposits that indicate oil con- 
sumption. If they're limited to one or 
two cylinders, you can focus your 
troubleshooting on those cylinders. 

PCV system 

The PCV system allows crankcase 
gases to escape to the intake manifold 
where they are drawn into the engine 
and oxidized* One PCV system hose 
joins the PCV valve and engine crank- 
case (via the rocker cover on most 
applications). The PCV valve is con- 
nected to the intake manifold. On 
some systems, the valve may be locat- 
ed at the rocker cover end of the hose, 
but its function is the same. 

Under high engine-vacuum condi- 
tions, such as idle or light load, crank- 
case gases flow through the PCV 
valve into the intake manifold. On 
most PCV systems, a second hose 
connects the crankcase (again via the 
rocker cover) to the engine air clean- 
er. In many cases, a small separate fil- 
ter is provided for the PCV hose. This 




Valve stem seals might be O-rlngs, umbrellas or the posl tlve-Np type. 



hose allows fresh air to be drawn into 
the crankcase as the gases are 
purged. 

If the PCV valve clogs, crankcase 
gases won't be purged, pressure will 
build up, and oil may be pushed back 
up the fresh-air hose into the air 
cleaner. In some cases, the high 
crankcase pressure may allow oil to be 
pushed past oil rings that might oth- 
erwise be adequate. 

You can check the PCV valve by 
disconnecting it from the crankcase 
end, starting the engine and checking 
for vacuum at the valve with the en- 
gine idling. Next, remove the valve 
from its hose and shake it. You should 
hear a rattling sound* If you don't feel 
vacuum at the valve and/or the valve 
won't rattle, replace it and check the 
hose for obstruction* Since the valve 
is quite inexpensive, it might be a 
good idea to replace it in any case, (Al- 
ways replace the PCV valve at your 
15,000-mile maintenance intervals.) 

If the PCV system continues to de- 
liver an excessive amount of engine oil 
to the air cleaner even when the PCV 
valve is functioning correctly, it may 
be that the engine's compression 
rings have worn to the extent where 
the crankcase is overpressurized, A 
cranking compression or leakdown 
test can help you verify this* 

Valve guide 
and seal failure 

Even if smoke emissions suggest that 
your problem is a likely case of oil-ring 
leakage, youll probably want to check 
the valve guides and valve seals first 
as this can be accomplished without 
removing the cylinder heads. 

The valve guides are the bushings 
that support the intake and exhaust 
valve stems. When the valves open 
and close, they slide up and down in 
the valve guides. The valve seals limit 
the amount of oil that reaches the top 
of the guide* Both guide wear and seal 
failure will allow oil to enter the com- 
bustion chamber via the guides. 

There are two ways to check valve 
guides and seals. One way requires 
removal and disassembly of the cylin- 
der head(s). The other easier way is 
an on-the-car method. To do the job 
the easy way, you'll need an air com- 
pressor and a spark-plug-hole/air- 
chuck adapter. This last item plugs 
into an air hose disconnected on one 
side and screws into the spark-plug 
hole on the other side. This allows you 
to pressurize each cylinder while you 
remove the valve keepers and retain- 
er to check the seal and guide. 

In addition to the compressor and 
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adapter, you'll need a new rocker cov- 
er (or cam cover) gasket, a set of en- 
gine valve seals, some quick-drying 
gasket adhesive and some nonharden- 
ing gasket adhesive. 

You'll also need an on-the-engine 
valve spring compressor, There are 
several types available. Some are spe~ 
cific to a certain type of engine. Oth- 
ers are universal. Most auto parts 
stores carry this tool. 

To check the guide, carefully re- 
route or disconnect any wiring or tub- 
ing that might interfere with rocker 
cover removal. Tag any lines that you 
disconnect, so you'll be able to recon- 
nect them properly. 

Remove the rocker cover(s) and 
screw the air hose adapter into the 
first spark-plug hole. (If you've isolat- 
ed the problem to certain cylinders, 
you can move right to those loca- 
tions.) With theadapterin place, turn 
the engine until that cylinder is at top 
dead center (the highest point of pis- 
ton travel) on its compression stroke. 
You can tell when the cylinder is ap- 
proaching top dead center/compres- 
sion stroke because air will come 
shooting out of the adapter. When the 
airflow stops, you've reached approx- 
imate top dead center, which is close 
enough for our purposes here. 

On cam-in*block engines or^ver- 
head cam engines with rocked arm 
actuated valves, remove the rocker 
arms from the first cylinder's valves. 
On some engines, including most do- 
mestic V8s, this is merely a matter of 
unscrewing the jam nut from the shaft 
that supports the rocker. On other en- 
gines, you'll have to unbolt a rocker 
shaft that supports the rocker arms 
for the entire bank of cylinders. 



CYLINDER 
HEAD 




INDICATOR 



Measure valve guide clearance on the cham- 
ber side of the head with a dial indicator. 

On overhead earn engines where 
the earn is positioned directly above 
the valves, you'll have to disengage 
the timing belt or chain and remove 
the cam. Procedures vary widely 
here. Consult your service manual for 
specific cam removal instructions. 

Once rocker arms or camshafts are 
out of the way and you can see the top 
of the valves, connect your air com- 
pressor hose to the adapter. If the en- 
gine turns due to air pressure pushing 
down on the piston, you'll have to hold 
the crankshaft in place with a wrench 
on the front pulley bolt or with a 
screwdriver wedged against the fly- 
wheel ring gear. A helping hand may 
be necessary here. 

With the cylinder pressurized, tap 
the retainer of the intake valve with a 
worn socket and hammer, locating the 
socket over the end of the valve stem 
in such a way that it contacts the re- 
tainer but not the keepers* Compress 
the valve spring and retainer with the 
compression tool and remove the 
keepers. Use needle-nose pliers if 
your fingers are too big to grasp 



RETAINER 




O-RING 



SPRING^ 



SEAL 



VALVE STEM 




O-rings are Installed on the valve item, and umbrellas or Hp seals fit over the guide. 



them. Make sure you don't drop a 
keeper into the engine. 

Once the keepers have been ex- 
tracted, remove the valve spring and 
retainer. Air pressure will prevent 
the valve from dropping into the cyl- 
inder. 

Examine the valve stem seal. If it's 
an umbrella stem seal, you'll find it on 
top of the valve guide. If it's an O-ring 
seal, it should be in the second groove 
on the valve stem, just below the 
keepers. In either case, the seal 
should be soft and pliable. If it's hard 
or cracked, it may be the cause of your 
oil-consumption problem. Upon reas- 
sembly, replace all valve stem seals. 

To check the intake guide, release 
the air pressure from the cylinder 
while holding the top of the valve 
stem. Be careful. If you drop the 
valve, you might have to disassemble 
the engine to retrieve it Try wiggling 




The oiJ-rfng spreader (or expander) pushes 
the oi f ring rails against the cylinder wall. 

the valve stem back and forth. If it 
moves a visible amount, the guides 
are excessively worn, and the heads 
will have to be removed for guide re- 
placement and grinding of the valve 
seats* 

If you're not sure whether clear- 
ance Is excessive, mount a dial indica- 
tor perpendicular to the valve stem 
and wiggle the stem. A typical intake 
valve specification calls for 0*001- to 
0.003-in, valve stem clearance from 

the factory. The high -end tolerance 

for used parts is about 0.004-in, on 
most engines. 

Check the exhaust guides in a simi- 
lar manner, but note that exhaust 
guides are usually engineered with a 
bit more clearance than the intakes. 
Here, a slight amount of lateral move- 
ment is okay. More than 0.005-in. 
clearance is excessive on most appli- 
cations. 

If the guides are okay, reinstall all 
valve train parts with a new valve 
seal. If your engine is equipped with 
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O-ring type seals, you can push them 
into the proper groove with a keeper 
half before the split keepers are in- 
stalled. If you found cracked or bro- 
ken seals, they could be the sole cause 
of even serious oil consumption, 

Attach the rocker cover or cam cov- 
er gasket to the cover with fast-dry- 
ing adhesive. Apply nonhardening 
gasket compound to the engine side of 
the gasket before installing. 

If you found excessive guide wear, 
the head(s) will have to be removed 
for guide replacement and valve-seat 
grinding. (Because the guides locate 
the valves in respect to the seat, you 
can't replace the guides without 
grinding the seats. ) 

Oil rings 

Once you're certain that an internal 
oil-loss problem isn't due to some sim- 
pler cause, you may have to bite the 




The gasket must be flrmfy cemented to the 
block before Installing the manifold. 

bullet and consider the oil rings. But 
before you do, perform a quick com- 
pression test with a handheld gauge. 
Crank each cylinder four to five times 
with all plugs removed and compare 
readings* If one cylinder is way off 
(and one spark plug was oil soaked), 
you might be looking at a blown head 
gasket, a hole in a piston, broken 
rings or other maj or damage. 

If all cylinders are quite low, both 
the compression rings and oil rings 
may be worn. As noted earlier, worn 
compression rings can cause oil loss 
through the PC V system and/or past 
seals and marginal gaskets. 

If all cylinders are okay, you may 
still have worn oil rings. Oil rings 
sometimes fail (or stick) before the 
compression rings are worn out, and 
bad oil rings can help mask bad com- 
pression rings by providing plenty of 
lube to seal the gaps. 

Of course the only cure for worn oil 
and/or compression rings is an engine 



AiR CLEANBfc 



INTAKE 
MANIFOLD 



VALVE 




CKANKCASE 
JNLET 

AIR CLEANER 



PCV can deliver engine oil to air cleaner If 
the valve faffs to purge the crankcase. 

rebuild, but sticky oil rings can some- 
times be loosened. If you want to give 
it a try, fill the crankcase with SAE 
10W oil and a thin oil additive meant 
to free sticking lifters and oil rings. 
(Don't use a viscosity booster* ) 

Drive the car for at least 30 min- 
utes. If engine temperature doesn't 
reach the maximum end of the allowa- 
ble range, cover part of the radiator 
with a piece of paper. Before the en- 
gine cools down, drain the oil and refill 
with your normal engine oil, such as a 
10W-30. This treatment is somewhat 
hard on the engine, but when a total 
rebuild is your only alternative, it 
may be worth a try. 

External leaks 

If you're simply losing oil rather than 
burning it, the fix may be less expen- 
sive. But it can be equally difficult. 

Because there are so many loca- 
tions from which oil can leak, it's 
sometimes hard to find the gusher. 

If the oil drip is evident while the 
car is parked, wash the underside of 
your car with soap and a high-pres- 
sure hose to remove the oil that has 
probably been blown all over the un- 
derside of your car while driving. 
Then, clean your engine with one of 



the commercially available engine 
cleaners. You may have to apply the 
cleaner several times to clean a really 
filthy engine. Make sure you protect 
all electronic parts with plastic bags. 

With engine and underear clean, 
cover your garage floor or driveway 
with white paper. Engine oil leaks 
will leave dirty spots. Automatic 
trans fluid leaks will leave pink or 
light brown spots. You can usually lo- 
cate the leak by concentrating on the 
area right above the spot on the pa- 
per. Likely sources include rocker or 
cam covers, timing cover, oil pan, fuel 
pump gaskets and, where applicable, 
intake manifold end seals. This last lo- 
cation is found only on some V-type 
engines where the intake manifold 
seals the valley, an arrangement that 
is seemingly quite prone to leakage* 
This is particularly true in cases 
where the manifold has been removed 
for service, as the end seals can be 
quite difficult to install 

If normal methods fail to uncover a 
leak, try a black-light kit. This oil- 
detection device comes with a fluores- 
cent oil additive. You simply add the 
fluorescent stuff and let her leak. 
Once the oil with additive has leaked, 
you aim the black light at various loca- 
tions until the glo wing oil can be seen. 

Quite a few engines use RTV seal- 
ants in place of regular gaskets in 
some oil-sealing locations. Bathtub 
caulk is for bathtubs — get an RTV 

sealer intended for automotive use at 

the auto parts store. Apply a continu- 
ous bead inside of the component's 
bolt holes. 

Some gasket makers supply a con- 
ventional gasket for certain applica- 
tions that were originally RTV from 
the factory. In many cases, the gasket 
provides a superior seal. If an RTV 
joint has failed, you might ask your 
auto parts counterman whether or not 
a conventional gasket is available. 



RTV 



BLOCK 




RTV 




REAR MAIN 
BEARING CAP 





A uniform, unbroken bead of RTV must be applied inside of the bolt holds. 
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CABLE TV DESCR AMBLERS! 
BARGAIN HEADQUARTERS! 





•JERROLD 1H •TOCOM 'HAMLIN 
•OAK *ZENITH 
•SCIENTIFIC ATLANTA 

6 month warranty! We ship C.O.DJ 
Lowest retail/wholesale prices! 

FREE CATALOG: 
Global Cable Network 
1032 Irvtng St. Suite 109 
S.R, CA 94122 
NO CALIFORNIA SALES!!! 

ORDER TODAY! 800-327-8544 



SatelliteTV ^ 

Anywhere 





SYSTEMS 

UPGRADES 

. PARTS 

Call/Write Now 
For Your Free Catalog 

1 -800-334*6455 US 
1 218-739-5231 Int. 

SKYVISION INC.® 

2016 Coii^g* Way 
F#rgus Fnufis. MN 56537 



INSTALL OR UPDATE YOURSELF! 



ATTENTION TOILET OWNERS ! 



Remove odors instantly at the source. 
Easy to build & install. Complete illus 
tmted instructions. 

Only $11. 95, includes FREE catalog 
of other exciting projects. Send to: 

PHDEIMIX I IMTE H IM ATI OINJAL 

BRIDGE ST'N, BOX 543, NIAGARA FALLS NY 14305 
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HOME SODA SYSTEMS 

* Do-it-yourself * No plumbing required * No 
electrical hook-up * Change water to seltzer 
* Excellent business opportunity 

Install a system in your home, apartment, condo, 
ottlce, boat, or ftV. Send *5 OT lor com plate blue- 
prints, instructions and brochure on how you can 
have your own soda fountain. 
Island Soda System* 
P.O. Box 831. Com mack, New York 11725 
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Incredible books! 

Discover hundreds of manuals, industrial handbooks, 
papei backs, reprints, and privately published papers on un- 
usual technical subjects ranging from melting metal to 
W 1 llfi$^£ ^-^MlP^llt building windmills, and 
ifi H?i%»*BH^^B from electroplating to 

You'll see instantly 
why this is the most re- 
markabfe mailorder 
bookstore #ver! You 
5 dont know what you've 
been missing! We probably have just the technical how-to 
information youVe boon soaking for years! 

Wide Variety! 

Make paper! Electroplate' 
Melt cast iron! Learn calcu - 
lus! Pour babbit bearings! 
Grind telescope mirrors 
Make vacuum pumps! 
Grow crystals! Dis- 
cover books on hy- 
draulics, steam engine 
design, wind power, mag- 
nets, sundials, restoration 
of lathes and milling 

machines and much more _____ 

Highest Quality! 

Every book is guaranteed lobe high quality! This is NOT a 
book club. You're free to pick and choose only the very best 
books from the best publishers with no obligation, Since I 
cannot possibly offer every book published, I offer only the 
best . You get high quality books , fair prices . fast se rvice, and 
honest dealing, You can order with confidence. 





Build 



lathe! 




Melt Metal! 

Learn how you can turn an 
old pail and blower into a 
powerful furnace that can 
melt aluminum cans and 
scrap, pot metal, and 
brass. We built one for 
about $10! Uses grocery 
store charcoal! Pour cus- 
tom castings] Build a fur- 
nace to melt cast iron! Dis- 
covor books on sand cast- 
ing, pattern making, cupola 
operation, casting of deco- 
ra! rve items, and more! 
Discover ihe secrets of 
Whttworth's 1853 mi- 
crometer that could measure to a millionth of an inch I Make 
charcoal and coke! 1 Build a dividing machine and morel 

Much more! 

See technical school textbooks on ma- 
chine tool operation, dies el repair, and 
refrigeration. Learn how the ancients 
refined all types of metal from iron to 
gold! Learn simple chemical analysis? 
Work iron with a forge and anvil! Build a 
wood lathe ! A band saw! A circular saw 
blade sharpener! A wood stove! And 
much, much morel 

Write for a catalog! 

Write for your copy of the las- 
test jam-packed edition ol 
Lindsay's giant Technical 
Books catalog. Sand $1.00 
(U S & Canada — $4. 00 foreig n 
airmail]. You'll see in a minute 
why everyone is talking about 
this incredible source of hun- 
dreds of unusual hard-to-find 
books! Write today for a cata- 
log and order the books you 
need white they're stilt avail- 
able. Write today! 





Build a pre- 
cision lathe 
for less than 
$50 without 
power tools 
or other pre- 
cision in- 
struments! 

It's true 1 Build a precision shapor P milling machine, drill 
press, rotary table and indexing head, a sheet melal brake, 
and more! Learn how to make a surface plate from scratch 
and use it to rebuild used machine tools. Build a one lung 
engine! Design steam engines and boilers! Build a welder! 
Make your own drill bits, taps, dies, reamers, end mills and 
much more. Discover an incredible 2000 page mechanical 
engineer's handbook! Learn machine design! Prospect and 
reclaim precious metals! Make bricks and glass! Visit 1910 

steam auto factories! 
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Lincl>ay 
Publication} 

Box 583-EMH Manteno IL 60950 



□ 



Send a catalog! Tve enclosed 51 .00 U S, & 
Canada. ($4.00 foreign airmail] 



Name 
Street 

City _ 



Zip 



J 



Build this 20 

gal. Electric 
Gasahol Stilt 
for lass than 
$75.00 



Now you can make your owi tuel You need anty a lew items Item 
roc at hardware store & 7 Hand looJs Complel9 illustrated booklet with 
instructions tor luel & how Id obtain simple permit 

PAi5ttfr Charge A Send SlO.OO lod ay lo 

Vim Accepted Gasahol Stall 

Send Number * E*p P O Bo* 9730 

Date or Fait b Bowling Green. KY 42102 3790 

502-643-0741 




TELEPHONE LISTENING DEVICE 



R«cr> d 1 efeQKoie ewwerwliofls m your office or 
hryrw Coneiecls between an* ti&setre or tape 
reewflff and your teieptww lim Starts auig- 
madC-aily when pnats rs answered Records bclh 
Sides or cpriMirsilmn! Staffs fee ruder when 
ptigna ss hung up 




&'f ■ 1 cu. in.. 



EACH C'v Die 




Super Powerful 
FM TRANSMITTER 

Many lines flWt pOwf rftil ttyn Olricr irjnsmMers 
Trismus up to U lo iiy f M fide -Easy is 
A$5VnM KN ' up 10 9V blltefy mrjl ncJ ) 
Fw uLilgr; of Trsrrsmriflra Vo^t Scramblers and 
OHMrsEKciaty items. enc,U» 12 00 to USl Cwo 
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INCREASE A VP TO 

YOUR ^m il (9 27% 

MILEAGE 



CABLE T.V. CONVERTERS 

WHY PAY A HIGH MONTHLY FEE? 



LEA It N VI II 

CLEANING/MAINTENANCE/REPAIR 

EARN UP TO $1000 A WEEK, WORKING 
PART TIME FROM YOUR OWN HOME! 



^ e CQNDENS 



REDUCES tractors 

SEMIS 

• AUTO EMISSIONS vt TO « 

• FUEL COSTS 

• S AVES ENGINE WEAR 

INSTALLS INMTNVTES 

Works by insertion into th« 
P,C,V« line. Traps blowby 
of heavy engine fouling 
hydrocarbons and sends the lighter com- 
bus table component to the intake manifold. 




Secrets 
Revealed! 

MO Sp ecial 
Tools or 
Equipment 
Needed. 



M 



PG S67SW.Hwy, BOA. Suite 353 
AR KETI N G Sedona AZ. 



TO 

ORDER 
CALL 



1-800-451-2248 




PImsc have VISA* MASTERCARD ready 
CALL ANVTIME-24 hours a day t 7 days a week 

OR MAIL COUPON TODAY • Money orders only 

Models 1, 2 & 3 - 99.95, Model 4 - 277 SO 

Mode] 1-6 and 8 cylinder (140 CID & larger) 
Mode] 2 - 4 cylinder engines (140 CID & smaller) 
Mode] 3 - Fuel Injected or 1985 & later comp- 
uter*) ted emission contrails with feedback 
Model 4 ■ Diesel engines 
Send ( ) Model # for . 

Shipping - 5*50 Per unit • 
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FOR [NFO PACKET 
SfcND S.A.S.E Si 2,00 



Total order 



Name 



Address 



City/Stab 



_ Zi P_ 




THE MONEY MAKING OPPORTUNITY 
OF THEISM'S 

IF you are able to work with common small hand 

tools, « . , 

IFyou possess average mechanical ability, and have a 

VCR on which to practice and learn then we can 

teach YOU VCR maintenance and repair! 

FACT: up to 90% of ALL VCR malfunctions are due to 

Simple MECHANICAL or ELECTRO-MECHANICAL 

breakdowns! 

FACT: Over 77 million VCRs in use today nationwide! 
Average VCR needs service or repair every 12 to 18 
months! 

Viejo's 400 PAGE TRAINING MANUAL (over 500 pho- 
tos and illustrations) and AWARD-WINNING VIDEO 
TRAINING TAPE reveals the SECRETS of VCR mainte- 
nance and repair— 'real world 1 ' information that is 
NOT available elsewhere! 

Also includes all the info you'll need regarding the 
BUSINESS-SIDE of running a successful service 
operation! 

FREE INFORMATION 
CALL TOLL-FREE 1 -800-537-0589 
Or write to: Viejo Publications 
5329 Fountain Ave. 
Los Angeles, CA 90029 Dept, PR1 



This VET 
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"War injuries left me 
badly handicapped, but 

as a Locksmith, than icq 
you 



wo 



,- training. Besides, the 
rk is fascinating If I can 



- and YOU 
Can Do It 
Too! 



do it anybody can 
Glen Johnsn n. Lamed, Kan. 

Make Up to $26.00 an Hour — even while learning ! 



Train 



at Home! 



Be a LOCKSMITH! 



If you enjoy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold, Yet there's 
only one Locksmith for every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 

You're " in business' 1 ready to make $10 to $26.00 
an hour a few days after you begin Foley- 
Bef saw's shortcut training Easy illustrated les- 
sons complete with ALL practice equipment 
PLUS 



• ALL TOOLS YOURS TO KEEP 

• KEY MACHINE YOURS TO KEEP 

• EXPERT PERSONAL ASSISTANCE 

• BUSJ NESS- BUILDING HELP 

THIS DO-ALL PRO 

KEY MACHINE YOURS 

TO KEEPi 

Can add $50 
to $100 a week 
to your in- 
come . , . and 
doesn't cost 
you a penny 
extra! 




enable you to get your share of this always- 
profitable business, Hundreds we've trained 
are doing it. So can YOU. 

MAIL COUPON to discover how Locksmith* 
ing can keep the extra money coming in dur- 
ing spare time — or in your own full-time 
business, Ideal for retirement— good jobs, too. 

POLEtfBELSAW WSTTnjTE 

§301 Equllsbts Rd . Dart, 11 H6 
KluusClty. Ho. 64120 

N, Hunt, Wilmington, Del. — "\ make $50 a 
week extra." 

R. Davis, St. Louis, Mo.— "I cleared $110 last 
Saturday," 

Ed Boyle, Pittsburgh, Pa, — "My business going 
at top speed. I'm moving to bigger quarters." 



It THIS COUPON » NO SALESMAN WILL CALL 
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FOLEY- BEL SAW INSTITUTE 
6301 Equitable Rd., Dept. 11 906 
Kansas City, Mo, H120 

Rush FREE book, "Keys to your Future, 
Name 



^ J 111: 1 1 iff 



Address. 
City 



State. 



Zip. 



i 

i 
i 
i 





All Jerrold, Oak, Hamlin, Zenith, Scientific 
Atlanta. Magna vox and all specialized cable 
equipment available for shipment within 2^ 
hours. For fast service MC VISA or CO D. 
telephone orders accepted (800) 648-3030 
60 Day Guarantee (Quantity Discounts) 8 A.M. 
to 5 P.M. C.5.T. CLOSED WEEKENDS. Send 
self -addressed stamped envelope (60c post- 
age) for catalog. 



fTllF>UJ€ST E:?,;?, 1 ,^ 

: CarpentersYilleJH.HlllD 



No Illinois Orders Accepted 
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AMAZING 

SCIENCE PROJECTS 



PFS2K PUSMA FIRE SABER KIT $69,50 

TCL4K TESLA COIL KIT $59,50 

PVM7K PLASMA GLOBE ENERGIZER KIT .,.$49.50 

FMV1K3 Ml VOICE TRANS M ITT ER KIT . $34 .50 

LGU2K 1 mw VISIBLE LASER GUN KIT $1 49.50 

Please add 1 0% P&H for above. 
Send $1 .00 lor Catalog of new winning 
action science projects. 

INFORMATION UNLIMITED 

BOX 716 DEPT PM9 
AMHERST, N.H. 03031 



386 PC 



□ 



Build Your Own 38& PC 
100 % Compatible 
Save up to $3000 ^HffllflttH U 

No Soldering 



A Great Learning Adventure 

In just 1 night you can build a 366 PC Send for 
cofTTptete set of plans that include a detailed parts 
fist, a wtotssaWdieftount supplier gukfe, assembly 
1ip£+ and other PC secrete your local PC 6 tor a will 
nevw ten you Quality plans welt worth ftio price- 



Send $14.95 To: 

Mew Texas Computer Consultants 
RO, Box 27539 
San Antonio, TX 78227-0689 
IX iw, Id 



f.!htt:k> or Munr.v Ofjtcr^ <>nk 



New Car Prices 

Computer printout of 
Dealer Cost and Sticker Price 

Now you can shop smart, knowing 
how much the base price and each 
option is. Send $20.00 and tell us 
the make and model car you want. 
Order several models to compare 
prices, 

Crestwood Elite 

9889 Crestwood Terrace 

Eden Prairie, MN 55347 



Copyrighted material 



Be Your Own Boss and Make 



Subscribe to. . . 




MILITARY 



\1»S A1U K LI SMiWS 

MILITARY JEEPS, TRUCKS, TANKS & MORE! 

Over 5,000 paid subscribers larger circulation than 
any other magazine for military vehicle en- 
thusiasts . . and still growing rapidly! Many more 
advertisements than any other magazine. . .Ex* 
elusive comprehensive listing of upcoming 
rallies . and much morel 

SUBSCRIBE NOW! 

One Year (6 Issues) 312 
Two Years (12 Issues) $20 
Foreign ■ Canada $15 K other $20 
US Dollars payable by US Bank 



P.O. Box 1748-48, Union, NJ 07083 




MODEL CAR KITS 

60 PAGE ILLUSTRATED CATALOG OF MODEL CARS INCLUDING 
NASCAR - SPRINTS - IHOY CARS - PflOSTQCK - FUNNV CABS 
DRAGSTERS - IMSA - SHOW CARS - CUSTOMS - MUSCLE CARS 
CLASSICS - TRUCKS - TRAILERS ■ AND DISCOUNTED KITS 




13 PAGES Of SUPPLIES INCLUDING OVER 350 CECALS FOB PROSTQCX. 
SPRINTS. HASCAfl. KXJCE. MUSCLE C*H8 ( ITC. ALSO TOOLS. 8 RUCHE 5, 
ENGINE WIHCNC KITS, CLUES, PUTTYE,. BAflE METAL FOIL. HOUND AND 
SHEET STYflENE PAINTS FROM 4 MANUFACTURERS PLUS MUCH MORE 





SEND $3.00 FOR 1990-91 CATALOG 

THE MODEL SHOP 

W7867 County Z Dept. PM11 
Onalaska, Wf 54650 

MAIL ORDER *S OUR ONLY BUSINESS - NOT A SIDELINE 




$18.00 

to 
$30.00 

AN HOUR! 




Your FREE Lifetime Security Fact Kit tells you how to 
make $18.00 to S30.00 an hour in your own Foley- 
Belsaw Full-Service Saw and Tool Sharpening Busi- 
ness. Your FREE Fact Kit explains how you can; 

— be your own BOSS! 

— work full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 900 of every 
dollar you take in is clear CASH profit. 

And it is so easy to learn. Foley-Belsaw gives 
you all the facts and instructions. No experience or 
special training is necessary. Fofey-Belsaw tells you 
everything you need to know to be successful. 

And there's plenty of business available in your area. 
You will be able to sharpen all types of saws, garden 
and shop tools for home, farm and industry. 

You will be able to set your own hours and not have 
to worry about layoffs and strikes. And there are no 
franchise fees. Any age person can succeed. 

But you've got to get the FACTS before you can 
get started. So write NOW for your FREE Lifetime 
Security Fact Kit. It s yours to keep with NO 
OBLIGATION 



. . . send NOW for your FREE 
Lifetime Security Fact Kit! 



/JMi\ 



FREE 

LIFETIME 
SECURITY 
FACT KIT 



I Foley-Belsaw Co. 

| 6301 Equitable Rd., Depl. 2995G 

I Kansas City, Mo, 641ZQ 



UFFTffflF 

SECURITY 
'N TDUR OWN 

FIAL mi flrMHTTME 
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YES, I want to know more! 




Name 



; Please rush my FREE Lifetime Security Fact 

i Kit. 
i 
I 
i 
i 
i 
i 
I 
I 
I 
i 
I 
I. 



Address 



City 



Stale 



Zip 



i 



Area Cade Phone 



-I 



New fitness prescription for the '90s. 

Add strength to your life. 

Looking, feeling and being 
the best you can be. 

NordicTrack has just introduced the Nordic Fitness 
Chair, a revolutionary concept that allows you to add 
strength training to your exercise program, and helps 
you achieve Balanced Fitness — the new fitness 
standard for the '90s. 

The Nordic Fitness Chair will change 
the way you look, and the way 
you think about fitness. 

You work against isokinetic resistance to tone, 
strengthen and condition the muscles in your upper 
body. The Nordic Fitness Chair enriches your life In 
allowing you to develop your muscle coordination and 
control and by improving your personal performance. 

6 exercises. 3 times a week. 
That's all it takes. 

The Nordic Fitness Chair's ''Basic 6" workout 
takes only minutes a day, 3 times a week, so it 
will fit into even the busiest schedule, 

Balanced Fitness is 
within easy reach. 





M 



NordicFitnessChair 

fm m A V i relic 7 'rac k 



Call or write for a Free Video & Brochure 



Call 1-800-848-7786 



893L0 



Nordic! rack, a CML Company, 14 I jonatlian Blvd N„ lXpi H9*U) . Clwskit, MN 55318 
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Increases Heat Output by 500% 



* Custom Built to 
fit any Fireplace 

* Easy to install. 

* Thermostatically 
controlled, works 
automatically- 



Super Efficient 
titanium stainless 
Heat Exchanger 
No extras to buy. 
No dangerous 
Creosote Buildup 



And best of all you can enjoy your fireplace 
white saving on your heating bills because 
with Hearth-Aid If" you don t need to 
sacrifice your fireplace s appearance or the 
dehght o1 an open fire to be energy efficient 
Works with Wood, Coal of Gas Logs 

For Free information. Write or Call: 
Fireplace Hearth Aid 
P.O. Box 335, Irelustria* Part: Rood PM 
AbbwffeAL 36310 
fttbrwide Toi Free 140Q>7424328 

565-6420 




Do-lt-Yourself Kits 



Factory Direct 
Clocks and Furniture 

Also Assembled 
and Finished 

■ Grandfather Clocks, 
Mantel and Waif Clocks 

■Curios.Tables, Chairs, 
Desks, Cradle... and more! 

■Solid 3/4" Black Walnut. 
Cherry, or Oak 

■Heirloom Quality 

■Solid Bra&s West German 
Movements and Dials 

■Money Back Guarantee 



I am 

interested in 

□ Do-lt-Yojrsell Kits 

□ Finished Clocks 
J Finished Furniture 

Name 

Street 

City 

State 




SEND 51 FOR 
COLOR CATALOG 




Zip 



(Please Print) 

EMPKROK 

( !.(>( K (OMI?V\V 



L 



World's Largest Manufacture a I Gran-dlalher Clock Kils 
Depl. 3718. Emperor Industrial P&rK 
Fairhopo. Alabama 36532 ■ Phono 1 - 205-926- 2316 



PREVENT UNSIGHTLY 

DOOR DINGS, DENTS. SCRATCHES 

KEEP THE 1 NEW LOOK" 



S(Uke thwid 420 T " 




CAR DOOR PROTECTOR 

ATTACHES 
MAGNETIC ALLY 

COVERS 3 1? AREA 
THEFT DETERENT 
LOCKING DEVICE 
WON'T SCRATCH YOUR 
CAR S SURFACE 

ONE SIZE FITS ALL 
(BLACK ONLY) 

FOR USE ONLY 
WHILE PARKED 



• PROTRUDES OUT ? TO 

PREVENT DOOR DfNGS 
-00MSTRJCTED0FA 

TOUGH VINYL 
-FOLDS FOR EASY 

STORAGE 
■ USE WITH OR WITHOUT 

SIDE HOLDINGS 
-MOT AVAILABLE 

IN STORES 
-NOT A SIDE MOLDING 

BUT AW ATTACHABLE -DETACHABLE SIDE BUMPER THAT DOES 

THE JOB MOST STANDARD SIDE MOLDINGS CANT 



FROM THE ORIGINAL IN MAGNETIC 
CAR DOOR PROTECTION - ACCEPT NO IMITATION 



Send $49.95 for a set of two 
plus $5.00 far shipping and handling. 
(Plus 6% sales tax in MN) 

To: ROAD MARK INTERNATIONAL ® 

RO. Box 47563, Mpls,< MN 55447 
Call 1-800-747-9920 for credit card orders 





PROTECT YOUR CAR S BEAUTY AND YOUR INVESTMENT 



ORDER NOW . LIMITED SUPPLY . FULL WARRANTY 



38 Ways to Help 
You Qualify for 
the Job Yo u Want 

FrM Facts about Career 
Diplomas and Degrees 

Now at home in your spare 
time, without any previous 
experience, you can train 
for a money-making career 
...even get a Specialized 
Associate Degree. Call or 
send for free information on the career field that 
interests you most and how to train for it. 

1-800-228-5300% 

CALL ANYTIME— 24 hours $ daft 7 days a week. 
OilML COUPON TWR 

IfTntematianal Correspondence Schools 

snmim) Depi PBSCO, 935 Oak Street. Scranton. PA 18516 j 

I 

i 





Send tree facis on how I can study at home for the 
career I have chosen. No obligation CH£CX QHl BOX ONLY. 



ASSOCIATE IN SPECIALIZED 
MJ8NESS DEGREE PROGRAMS 

□ Business Managerrwnrt 

8 Accounting 
Business Management 
witti option in Marketing 

□ Business Manage men 



ASSOCIATE IN SPECIALIZED 
TECHNOLOGY DEGREE PROGRAMS 

□ Mechanical Engineering Technology 
D Civil Engineering Technology 

□ Electrical Engineering Technology. 

□ Indus! rial Engineering 
technology 

□ Electronics Technology 



with option in France 

□ Applied Computer Science 
CAREER DIPLOMA PROGRAMS 

□ Computer Programming □ Police Sciences 

H Computer Programming/COBOL DArt 
Personal Computer Speciaiisi □ Small Business Management 

□ Computer'Assisted BmkJsfeepmg □ Wildlife/Fotlsiry Conservation 



I 
I 



□ High School 

□ Catexing/Gourmfil Cooking 

□ Microcomputer Repair 

□ Auto Mechanics 
D Bwjklc^eping 

□ Hniel/fiestaurant Management 
1 Drafting 



Diesel Mechanics 

□ Gun Repair; 

□ Motorcycle Repair 
Q Surv^ing & Mapping 

□ TV/VCR Repa>r 

□ Veterinary Assistant 

□ Travel Agenl 



I 



□ Air ConrJilipmng & Refrigeration □ Photography 

□ Electronics □ Journal isnVfehort Story Writing 

□ Electrician □ Starling Your Own Business 



ttame 

Address 

Ctty/$tat»_ 
Phone ( 



_Alie_ 

Apt. #_ 



A Subsidiary of National Education Corporation 




World's 
Largest 
Manufacturer 
Of Portable 
Sawmills 



own 



N SAWMILL 



Four Models To Choose From 

BUY DIRECT 

1 (800)553-0219 

|UW(ln Indiana call: (317) 271 -1542 jig 
j^^^Wt 44-page catalog or use 

Li^K your MasterCard or VISA 
^^W^ to order our 50-minule 

demons! rat to n v ideo- $ 10.00 f£ 
Wood-Mizer Products. In c, • Depl, D63 
81 SOW. 10th St. Indianapolis, SN 4621 4-2430 




PRESENTING * * * * * 

CABLE TV 
DESCRAMBLERS 

STARRING ***** 

JERROLD, HAMLIN, OAK 

AND OTHER FAMOUS MANUFACTURERS 

• RMC ST WARRANTY PftOCAAJu Av*->:AB\ ( 

• LOWEST RfTAJL/ WHOLESALE flflCES IN U.S. 

• OAOfftf &HJPKDFROM STOCK WITMH H HOUftf 

FOR FREE CATALOG ONLY I -BOO- J4 5-89 2 1 
worn ALL INFORMATION 1-81 9- 7. 




r — ^ PACIFIC CABLE CO,, INC. 

7325 1 a Reseda Blvd., Dept. 1749 
Reseda, CA 91335 



Ultralight Hel icopter 

- Pilot License Not Required - 




New 
Deve lapnen 



Brochure: tlB 0H 

R**iJ^i *Ai fit T- | FD Ear Sloe, Qtyt tf 



KIT 




shtir 



■ Off 1M & 

- (fall* hi Id 





Stunt kites, parafoUs, deltas, 
celled boxes & mare exciting designs. 
Write or call for free color catalog, 

Coldf rheSky (612) 427-93S9\ 
221-M2 Yoho Dr., Anoka MN 55303 



PAY FOR YOUR HOBBY! 



With White s new EAGLE II Metal Detector 

Onboard computer - simple 

outside, complex inside, ^^3Sjfc 

Ignores junk like nails and ^^^fREE Catalog 

pulltabs. Find coins, rings, .^-"i .8Qg.547.sg1t 

valuables for fun ^ ^Whites Electronics, Depl. PM-9, 
and profit! Sweet Home, OR 97386 



DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 



Do it yourself 
its easy 

C<jmp*H( til mclud** 

* Toner Rsenarger 

- lr.^lruclnjn& 

MOHACK 
INCORPORATED 

9132 Windsor L> { 
Patos Hills. IL 60465 



REFILL IT 

SAVE OVER 75% 




3! 



Order or Information 

1 {B001 mm\ 

FAX (7081 591-9203 



CANON* COPIERS 



PC 25 ?i 



0 !■* iD i 3 



LASER PRINTERS 
S 19.95 



GO INTO BUSINESS = 
INSTRUCTIONAL VIDEO 

■"ihiiwrS ilili i\f <Tlbl|- Clpdliri^ 
-Fhllruj iMiti^iV 



Copyrighied material 



» t 




SATELLITE T.V. 

FREE CATALOG-DISCOUNT PRICES 

CALL 1-800-845-6664 
WEST-COAST SATELLITE 

617 W Division ■ Ml, Vernon. WA 98273 



HIMICAAS WNIglKH 




GO K ARTS 

ENGINES-KITS-PARTS 

72 PAGE CATALOG 
Um REFUNDABLE 
Largest Selection 

UW HART WORLD Depl M 

■ * * 1 488 Mentor Ave. , Pameswlle. Ohio M077 



DISCOUNT 
PRICES 



SAVE GAS AND MONEY! 
AMAZING NEW SUPER LUBRICANT! 



PTFE engine oil treatment. Conform 100% Puf« OuP&fil 
Teflon*. Compare to SLICK 50, FLU^O-COIE, POWER 
POWDER* qnd oihcTi thai coit much, much more! 1 Enough to 
Ireol 2 enflinet lor only $1 4 95 add £2.05 shipping 

Order today! MARINA PRODUCTS, CO. 

P.O. Box 7907, Orang# Park, R 32067 



WOOD HEAT 



I 




WOOD FURNACES 
HEAT YOUR ENTIRE HOME 

Call 1 21 B-326 6766 or Write 

Charmaster' 

2307A HWY2W. 
GRAND RAPIDS. MN 55744 



i ■ 



PERFECT FIT. CUSTOM LOOK. 

SIDE-LINER'" STORAGE BOXES FROM LIDO 

These are no "one-size-fits-none" storage boxes. Each Side-liner storage box is custom- 
engineered for a perfect tit around all the wheel well and in front of the tailgate. So you get 
an Original equipment" look, plus plenty of toughness for years of rugged use. 



SIDE'LINER BOXES FOE PICK-UPS 




Our newest line!' Tough polyethylene plastic and a perfect 
tit. Only from LWD- SSD plus shipping 

Chevy Longbed: 1990-1973, 
Chevy 5-10, GMC S-t5: 1990-1982, 
Font Longbed and Shortbeds: 1990-1975, 
Ford Ranger: 1990-1902, 

GATE'LINER™ TAILGATE PROTECTORS 
FOR SPORT/ UTILITY VEHICLES 

Lido's Gate-liner tailgate protectors fit perfectly over the 
existing tailgate of Chevy, GMC and Ford sport /utility 
vehicles. They protect the finish and look like a factory 
option. $56 ptus shipping. 




SIDE' LINER BOXES FOR 
SPORT/ UTILITY VEHICLES 




We have costorn-fit boxes lor most every domestic and 
import sport/ utility vehicle. Plus Plymouth /Dodge Long 
W/B Minivans. S99 plus shipping. 

CUSTOM-FIT BED PROTECTORS 
FOR SUV'S 

Now. Lido offers a custom-lit bed protector tor sport /utility 
vehicles. Flexible polyethylene plastic is custom-designed to 
tit perfectly in the bed ol your domestic sport /ute. 
$39.95 plus shipping. 

24-HOUR ORDER LINE: 

800-533-5436 



LIDO 



INCORPORATED 



LifJo Incorporated 
4343 Industrial Center 
San Antonio, TX 78217 



For product information, call 1-512-655-1000 



NOW! Start your own money-making 

business in SMALL ENGINE REPAIRI 



Part time or full time- right at home -we help you every step of the way. 



No doubt about it ... as a small 
engine pro, you 'J I be joining one of 
America's fastest growing indus- 
tries. You'll be able to command 
hourly rales equal to any other 
skilled craftsman in your area... 
and that's just for labor. Parts, 
engines, and accessories add even 
more to the profits! 

m 




Increased Income 

"I've had about 8 
years experience re- 
pairing small en- 
gines . , ♦ hut re- 
pairs were only 
minor. . . until I 
started the Foley- 
Belsaw Course." Walter H . StriCk 

Campbell P California 




65-million small engines 
in service today! 

Today there are over sixty-five 



money servicing these engines. 
People will seek you out und pay 
you well to service and repair 
their lawnmowers, tillers, edgers, 
power rakes, garden tractors, 
chain saws, mini-bikes, go-carts, 
snowmobiles, generators, snow- 
blowers, paint sprayers . . , the list 
is almost endless. 

No experience necessary. 

You can master this profitable 



You receive tested, and 
proven instructions. 

We show you how to get busi- 
ness, what to charge, how to get 
free advertising, where to get 
supplies ... all the "tricks of the 
trade" . . . all the facts you need to 
assure success right from the start. 

Discover how Foley-Belsaw 
training can give you the skills 
you need to increase your income 
in a high-profit , recession-proof 
business of you own. Just fill in 




Professional Tools and Equipment. 
PLUS 4 H P. Engine ALL YOURS TO 
KEEP.. . All at No Extra Cosi. 

and mail the coupon below to re- 
ceive full information with no ob - 
ligation or salesman to call on 

* ' DO IT TODAY! 
FOLEY-BELSAW INSTITUTE 

§301 Equitable flu.. Depl. 51910 
Kansas CHy 1 Mo. 



14121 

SEND FOR FREE FACTS! No Obligation and No Salesman Will CalL 

r „ 



million small engines in service tra j c r i g ht at home, in your spare 

across the U.S.A. That's the off!- time, without missing a paycheck, 

cial count from the Engine Ser- Lessons are fully illustrated -so 

vice Assn., and new engines are clear you can't go wrong. You'll 

being built al a rate of one-million receive practical "hands-on" ex- 

per month ! With Foley-Belsaw perience with specialized tools 

training, you can soon have the and equipment plus a brand-new 

skill and knowledge to make top 4 HP engine-a// yours to keep! 
POPULAR MECHANICS • DECEMBER 1 990 




BOOKLET! 

Gives full 
details -Send 
for your copy 
today, 



FOLEY-BELSAW INSTITUTE 
B3H1 EQUITABLE R0., 0EPT 51910 
KANSAS CITY. MO. 64120 

1 1 YES, please send me the FREE booklet that 
gives full details about starting my own business in Small 
Engine Repair I understand there is no obligation and that 
no salesman will call. 

Name. 



Address 

City 



Slate 



Zip 
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Audio & Video 
Computers 
Software 
Compact Discs 
Video Movies 
All At 
Discount Prices 



:-:-:-:-:-:-:-:-:-:-::-:-:-.-:-:'.';-:«7. 
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US Cable win 
Beat Anyone's 

Prk« 
Advertised In 
this Magazine! 

rl li I M ri i p l t • ■ > ■ i • - i " « t 

•;* + #■ ■ i •■ - k «■ •» j • i i - i 



1 Unit 10 Lot 

Jen-okJ SBw/Trimodt..t9* S70 

Super Tri~Mode.,..„..~ t .< S109„..$75 

Oat KNl2(w/VS) „$109>.J«5 

Scientific AUantx... U $109L. S7S 

S A (CombG}„^„,.*..~...... J250L...S195 

Pioneer. #l0ft...,S79 

HiOjHn MLD 1200. S89.„.„S59 

Tocom. . 

Starpte converter ..„„.« J^5.„^S7S 
Panuonk converter^** £99. — S79 

30 Days Money Back Guarantee 

Free 16 page Catalog 

Visa, M/C, COO or send money order tor 

US Cable TV Inc. dcplkpme 

4100 N.PowerUne Rd, Suite F-4 
Pompano Beach, FL 33071 

1-800-445-9285 

For Our Record 

J, the undersigned, do hereby declare under penalty of per- 
jury thai all product* purchased, no* and in the future, will 
only be u*ed on Cable TV lyitemi with proper authorization 
from local official* or cable ccmparry official! in accordance 
with all applicable federal ind itate fm FEDERAL AND 
VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL 
CRIMINAL AND CM I PENALTIES FOR UNAUTHORIZED 
USE* 

Date: 

Signed; 

No Florida Sales! 



Does your car need 

MORE POWER 

Our info shows you how. 
Without spending a fortune. 
Without hurting emissions. 
Without hurting retiability. 
With minimal effect on MPG* 
Its all in the 

POWER GUIDE 

easy to follow methods & tips 
quick, concise, to the point, 
add up to 100 HP, especially 
to V-8's & V-6's. 
Complete info package, 

$14.95 

(For about the price of one tank of gasl) 
TO ORDER send check or money order to: 
PERFORMANCE INCORPORATED 

P.O. Box 117 
Plains, TN 37385 



BUILD YOUR OWN HELICOPTER ! 




P.O. Box SO 
Rider wood. MD 21139 



• Simple low-cost assembly # Mty be flown 
without «. I tee roe • Septal helicopter & 
jyiocopcer fciw a pi«w »i»ii*bir 



Helicopter Plana $U,95 

Helicopter Experimenter Qo6k . . . $1 1 , 95 
Complete Kit Info *10.CH> 

SPECIAL 1 AJ1 3 items; OnEy $19.95 



CrerfrT card order tine: 1 -301-SB3-6366 




NO MORE MESSY FUNNELS!!! 

EXTEND A -CA P 

REPLACES YOUR EXISTING OIL CAP . . . 




CAP IS BLACK 



Remove old oil cap and replace with 
EXTEND A-CAP. Remove plug, pull up to 
extended position and add oil. When 
done, push down to closed position and 
replace plug. Cap remains on your vehi- 
cle. No more mess, spills or drips... 

If not satisfied, return within 30 
days for refund {less s/h). Guar- 
?-x?-T~ " anteed under normal usage. 
Allow 4-6 weeks for delivery. 



12 



n 



BUY 2- SAVE $3.00 



Fits most foreign and domestic 
vehicles. Make, motto), year 
& engine size required. 





CAP IN PLACE ON ENGINE 



EXTENDED FOR USE 





Your FREE Catalogue I 

By Calling Toll Free 24 Hours A Day, 7 Days A Week I 

1-&00-22I-8180 

Dept. PMOQ90, 59-50 Queens Mkjtown Expwy., J 
Maspeth, NY 11378 J 



FREE CATALOG! 1 
1-800-648-7938 

JERROLD HAMLIN OAK ETC 

CABLE TV 
DESCRAMBLERS 

» Special Deafer Prices! 

• Compare our Low Retail Prices! 

• Guaranteed Prices & Warranties! 

• Orders Shipped Immediately! 

REPUBLIC CABLE PRODUCTS, INC. 

■ l 4080 Paradise Rd. #15 Dept. 413 

EE3 Las Vegas , N V 89 1 09 klU 

For ail other information (702) 362 9026 



■Create unique llqours in lcaa than 
20 minutes with the new SP1RTTSTILL 
-Experiment to customize red pes 
-Glass Construction,,. See the process 



Send $69.95 ptu a *4. 00 shipping to El eon Engineering 
2625 AJcfttr&z Ave Suite 1 19 Berkeley CA 94705 
CA res add 7% F^rmib may b* iwjjiiwJ lw eptraton in ynx vu 




ARCHITECTS - ENGINEERS 



STUDENTS 



A HIGH QUALITY S-PIECE DRAFTING SET 
IN AN ATTRACTIVE CASE. 

MAKES EXCELL FW T GIFT. OWL Y $19. 95 

send check oti money oftofq to 
RA Y O UT£ COMPANY 

T£3 CREST enOOK RED OAK TEXAS 75154 
POSTPA.iD.AUQW t-SWEEKSOELWRY. TEXAS REStDENTS ADD S'-i**, TAX 



Inventors, Designers, Engineers: 



Hits home course helps you take your idea from concept 
to completion. Over 400 pages of powerful step by step 
instructions for protecting, selling, and manufacturing 
your idea or Invention. For free information, call or write: 
Invention Development Seminar 
11511 Katy Freeway, #600 Houston, TX 77079, 
Tel: 713-558-6292 Fax 713-55S-6Z91 




10 POCKET TOOL POUCH 

Hugged nylon , water 
resistant! Smm wary 
wrtneb for uh 4 
whi& on* la siHing! 

Fold tap, rail up, 
Hcuri i*i tb V«lcro. . 
Only *0. f9 + 12 p*4i 

. .FIBS FLIES. . 
PATCH ilDUSTRIES 
PO Bon 12&1 Sntthtown, BY 1I7&7 




START YOUR OWN SHOP 

Complete Neon Course, 
clearly written, with photos 
and diagrams, 4 books, over 
300 illustrations. How to earn 
while you learn, how to set 
up your shop, where to buy 
neon sign kits ready to assemble, where to get wholesale 
materials in the U.S. Postpaid $68.00 (US). VISA okay. 
(Canadian $75.00). Write for details, 

Peter Horsley Publications 
115 Rlverblrch Cms, SE, Calgary, Canada T2C 3M1 




ORDERS ONLY 1 -800-828-3043 

One for S12 95 + S2 00 s/h or two for $22 95 + S3 00 s /h 
fAZ residents add 6 7 n i, sales tax) or send check or money 
order plus make model year and engine size to . 



in 



M Tn-M Products, Inc, 



PO BOX 14176 
PHOENIX, ARIZONA 85063 



Copyrighied marerial 



■ 



TIC WELD CHELIARC) 

WITH ANY AC OR DC 
"BUZZBOX" WELDER. 

£| ec! remit looi -actuated rievice gi^5 
JirKiSiDn. control fli amperage WRll-wn1ier 
booklet aid flJaiW stow Klu HO* 10 OUiKJ rhq 
nneii p« n,^ iv? ip*riert pc'idinfji ctvice yoursen 
SWHi or rtltag? maniOulJl ©fi ar* also 
ipcludea $rr>d 115.00 to; 
Grauel Enterprise* * P.O. Bo* 3131 • Arlington. Wash. 98 23 3 




— CUT FUEL BILLS — 
a Cosily Oil Burner Expenses 



Efficiently-running oil burners bum Iks fuel- Tune-up 
your burner yourself with this- step-by-step tune-up guide, 
and save the cost or having a service charge as well as 
maintaining an efficiently running burner and minimizing 
future costly repairs. 




Mal l $10.95 Chech or Money Order To: 

EAST COAST PUBLICATIONS 

30 Jericho Tpk., Suite 291, Commack, NY 11726 



NEW FROM 

THI INMOVAIIYf WELCH R 




ATTENTION WELDERS 

Pmt'ession,ilSr Amateurs or Do-H- Yourselt'ers 

At lart perfect stra i^ht line machine cuts us i n& 
a 3/fl" variable speed drill jnd this simple 
torch and WiR Tracking ATTACHMENT! 



THf mtOfXS ftJfffCTO 

*il7 dkrsEnn (ft 
Wftf &Wr4Attfl1<NC* 9SG*1 
CALL (91 b> l?l-bbhJ 



Dti-ll- VchjtwI f Cqntfruc tkwi „ .„ % 1 5 -fl9 

CrjmpMe Sl^ndaret Allachm^rrt „...,.. 
Heavv-Dulv |ndiiftri4F Augment ., SI T9,9'J 



Send r H*t k tv nuwwy orrifr . CALfFORNW ADD 6 ,5% TAX 
Allow h « uwpk; ftw -rk*li 



What Is He Doing? 



He's making a 

concrete flower pot... 

and so can YOU! 

Make and sell your own 
ornamental concrete items. 
Order your book about 425 
aluminum molds, prices and p , 

production trade secrets from the <fc * f\ 

world's largest mold manufacturer, Only Sp lU 



CONCRETE MACHINERY CO,, INC. 



P.O. Box A99, Hickory, NC 28603 




TECHNICAL HOTLINE 



FOR WHAT IT'S WORTH 




Technical Assistance w." OriiJiGdl Techs 
■ Me 1 * Used C^r Pricing 4 ln«0 
■ Part A Labor Time 
■ $3.00 per minute 



1 . 900 -9 - 90TECH 



0 



BUILD A BIKECAR 

The Amazing Mini Car You Can 
Build with Bicycle Partsl 
Electric Motor and Pedal 
Powered! Fun to Drive! 
Easy to Build! 
Full? lllutircttrj i belailed 

PLANS $11.95 

BIKECAR CORR ■ Wium 
P.O. Box 7077-C,Endicott NY 13760 




SEMEJ TODAY! 
Send ill rhffltffl , 



K GAS-A-JUST SHOCKS - $21.95 
Y GAS STRUT CARTRIDGES * $29.95 Each 

BILSTEIN & KONI 



IMPORT AND AMERICAN PARTS 

110 W. 12th Si. ■ Pueblo, CO 81003 

1-800-999-1820 



1-719.5*2-7021 



CABLE TV 
DESCRAMBLER LIQUIDATION! 



FREE CATALOGl 
Hamlin Combos $44, Oak M35B $60 (mln. 5), etc. 



WEST COAST ELECTRONICS 

For Information: 31 8-709- 1758 
Catalogs & Orders: 800-628-9656 
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STRANGE BOOKS! 



strange theories, ever assembled! 

/ 



If you haven't received your copy of 
Lindsay's Electrical Books catalog, youVe realty 
missed something! You'll find one of the most bizarre col- 
lections of paperbacks, pamphlets. Industrial references 
on incredible plans* lost secrets, forgotten events, and 




You'll even discover a 
strange collection of books 
on "Fringe Science" — lost 
c on tine nts * perpetual/ 
motion, unusual phe 
nomena recorded 
throughout the centu 
rles, and much more- 
Explore the strange 
world that lies between 
fact and fiction! J 

I 




Write for 

CATALOG! 



Write for your copy 
of Lindsay's new Elec- 
trical Books catalog and 
see for yourself what 
you've been missing! 
Send $ LOO (US & Can- 
ada] ozr $3.00 foreign 
airmail. Well send your 
catalog immediately! 
Write today! 



Fantastic 
Tesla Books! 



Explore one the 
finest collections of 

quality Tesla books available, including both 
new books and reprints of very old, rare pub- 
lications. Discover a new booklet on Tesla's 
lost inventions, a 1904 book on Tesla's ex- 
periments with wireless power transmission, 
rare and unusual books on the construction 
and use of high voltage Tesla coils, and much 
more! Highest quality guaranteed ! 

Build Lightning Bolt 
Generators! 

Build a Wimshurst. Holtz, or 
Winter static electric ma- 
chine! Build condensing 
electroscopes, Ley den jars, 
scintillating tubes, electrical can- 
nons, Cavallo's cylinder machine 
and much morel Explore the high 
voltage equipment used in early 
wireless radio! Build induction 
coils, spark gaps, and more! Dis- 
cover the secrets of early high 
performance shortwave 
radios, and even the de- 
sign and construction of 
motors and generators! 




BOOKS 




r, 



. Lindsay's Electrical Books 

I PO Box 583-WM8. Manteno IL 60950 

I I j Enclosed is $1.00. Send me a copy of Lindsay's 

I 
I 
I 



-i 



Electrical Books catalog via first class mail! 



Name 



Address 



City. 



St 



Zip 



^1 



CLEAN LIKE THE PROS 



Buy 

Factory Direct 
And Save. 

Now Only 

$19900 



Professional quality, bench top sandblasts handles lOO's ol tough home and 
workshop projects. 
» Great holiday gift idea 

■ Removes rust, carbon, paint even in hard to reach areas in minutes 

■ How-to instructions, easy assembly 
Requires mm. 15 HP compressor & shop vac 

Send check or MX) 10 Guvson Corp;, Dept B. Grande Industrial Part Saratoga 
Springs, NY S2M or call 518^587^17^. Visa/MC accepted m residents add 7% la 

SUPPLIES LIMITED. SO ACT NOW. 





Cable TV 

Descramblers 

If you And a better deal 
we'll better our deal 
'Jsrrotd *Tocom 'Hamlin m Ook 

"Scientific Atlanta 'Zentfh 
Ask about our extended warranty 
program. 
GOD, Visa, M/C welcome. 
Free Call - Free Catalog. 

Video Tech 800-562-6884 

3702 S. Virginia St.. Ste. 160-304 
Reno, NV 89602, 
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A WINNER! 




AmerLink's "Carolina" model 
Regular Price $26,7&0 

Special Price $19,995 

A winner * . * that's what any of AmerLink 
Log H omes' Do-Il- Yours elf Vacation/Starter 
Home Specials are. And, a winner is what you 
become when you combine AmerLink's qual- 
ity with the savings available under this lim- 
ited time offer. 

Call or write today for in formation on 
these Specials and our full line of complete 
wealhertight shell packages. Complete Plan- 
ning Guide only $8,95 (a $3,00 savings), 

1-800-872-4254 




P.O. Box 669, Battleboro, NC 27809 

Special prices valid tt participating locations 



[ I Enclosed-S8.95 for Log Home Planning Guide 
Name 



Address. 

City 

Phone 



St 



.Zip. 



1 1 1 plan to build within one year. 
]i I own a building lot 



PM120 



it 



ooooOOOOOPS" 




REPLACE MISSING GROMMETS 
ADO NEW GROMMETS 
TENTS, COVERS, ETC, ETC 
WITH E Z SNAP INSTANT 
GROMMETS 

NO TOOL NEEDED 
FOR INSTALLATION 

MADE IN USA 

SELF PIERCING 
BREAKAWAY POINT 
SNAPS TOGETHER 
SELF LOCKING 
NO TOOLS NEEDED 
IT S CLEAR AND TOUGH 

PACKAGE OF 10 $395 PLUS $1.00 POSTAGE AND HANDLING 

A GREAT GIFT FOR THE 
HANDYMAN and 
OUTDOORSMAN 

AVANT INDUSTRIES 
2031 JOHANNA «C-4 
HOUSTON, TEXAS 77055 





PAYABLE TO: AVANT INDUSTRIES 

2031 JOHANNA »C-4 
HOUSTON, TEXAS 77055 

□ YES. PLEASE SEND ME A PACKAGE OF 10 
E-Z SNAP INSTANT GROMMETS FOR $2,95 
PLUS $1 00 POSTAGE AND HANDLING. 

NAME 



ADDRESS 
CITY 



STATE .'ZIP 



Introducing the new NordicRow TEX. . . 

Who else but NordicTrack could have 

atrial-! 




y exerciser this good? 





Twice the workout of ordinary 
exercise machines. 

With NordicRow TBX, you don't just 
work your legs, as on stairclimbers, 
treadmills and stationary bikes, but 
you strengthen and tone all the major 
muscles in your upper and lower body. 
So you gel twice the workout of those 
other machines. Without twice the time. 



Here's what sets 
NordicRow TBX a| 

• Revolutionary back stress 
management system for proper posture 
and weight load distribution, maximum 
lower back support and c omfort 

» Split- resistance settings for individual 
upper and lower body workouts 

• Adjustable foot pads & seat incline 



Try NordicRow TBX in your own home for 30 days with 
no risk or obligation! CALL TODAY! 



/be same itwuvative design and quality 
mjrkmansbip yuit'iv come to expect 
Jn ) m AV j rd ic Track . 



NordicRow 




I BY NQSDICTEACK 




SATELLITE TV 

Call for FREE 32 Page 
Catalog. Alt Major Brands. _ _ 
HIlP Lowe si Prices. 

1-800-222-9064 

1741 Cedardale Rd. ■ Mount Vernon. WA • 98273 



CELLULAR PHONES * FAX MACHINES 



DRILL BIT SHARPENER % 

only$9.95 PB!M t,trrt^s% 

X / jr§?^ T<E>L Co P 0 Box 3395 

^C^^ST^^ \ S3{ * Diego. CA $2033 

/ lnF\\ \ m fw * 1 ' 800 727 ^ 7727 

( 11 a\ Check/Money QrderMsa/MC 



REST EASY! New Inflatable Travel Pillow, Rts 

Serf deflated. 13**13" Inflated. Made of durable 
rubber, comes with soft nylon carrying case 
converts to pillowcase. Pastel pink or blue. 
Great lor hunting, fishing, workshop, car, plane, sport- 
ing events. Hundreds of uses! Send ck or M.0. for 
S5.98E plus $2.00 S4H 1o: TW Exprtu, P0 Box 
8462, San Antonio, TX 76208. Satisfaction 
Guaranteed. 



LEAVE HANDS FREE 



LIGHT 



* cigarette 



* Attach to bumper, side of ca r, underside of hood, etc, 

* Keep in glow compartment— light it only 3Vr* high 

* Be prepared tor om tp tney rapafcml ONLY $4.95!! 

H&M Company, Bo* 368, Hopkinton. MA 01748 
(add S&SO poaao* L handhfl 



CABLE BOXES 

FREE CATALOG 

1-800-848-3997 

Jerrold • Scientific Atlanta 
Many Others 

1 Year Warranty • COD's 





c 




'» 

P f N f ft 9 
CluB 




i 













WORLDS SAFEST AIRPLANE! 

The Model B climbs al 650 FPMl 
Learn lo fly In two hours) 
Carries a 250 lb, paylcad 

BUCKEYE 

POWERED PARACHUTE COLOFlRE SYSTEMS 

Featurtnq tha naw RamLord high 2235 F | rs t Sreflt #107 
perlormance parachute technology Valley, CA 93065 
IP portable uHrallghi aircraft! (605) 563-3006 




CABLE TV 

DESCRAMBLERS 



SCIENTIFIC 
ATLANTA... $140.00 
JERROLD™. $119.00 



ZEMTR. 
HAMLIN. 



$185.00 
f 02.00 



m 



Call for 
your free 
catalog 
today! 

Technical assistance 
or free catalog call 

Orders call toll tree 
M.D. ELECTRONICS 
875 S. 72nd ST., STE. #133M129 
OMAHA, NE 601 14 




(402) 554-0417 
1-800^624-1150 




FREE VIDEO BROCHURE Call 1-800-468-4491 

NonLiLiTrjick. A CML Company or wrile: NordieTracJu 141 Jonathan Blvd. N., Dept. 758L0, Chaska. MN 55318 
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Mopeds • Electric Cars • Golf Carts 



"The Alternative Transportation Specialists 

Parts. Books and Conversions Manuals. 
New, expanded catalog $5.00 

Your complete source for 100 s 
of hardrto-find parts & supplies 

PERFORMANCE SPEEDWAY 

2810-B Algonquin Ave. 
Jacksonville, FL 32210 





HEAT WITH A PELLET FURNACE 

euitO VOUR OWN AT A FRACTION OF THE COSTS 

• Bums wood pellets, chips, ntfi shells S more 

• Sett feeding, burns 30 hours plus uriat1»nc]«d 

• No smo*e, afmcrtl no ash Of creosote 
■ 10,000 ■ 40.000 BTU/HR. 

• Stfnpta, afmoSI all tXHfcrtJ COfWt ructiW 

COMPLETE DF.TAJLEO PLANS, MATERIAL USI 
STEP-BY-STEP INSTRUCTIONS ONLY S10.00 

JMMS DEPT. O P.O. Box 73* Canb* OR 97013 

F«r mpff vrfarnuKA wns i 1 0Q And self add'esMfl sramwfl tnjunwa uz* ^ww^hww 



HOW TO GET ON A 
GOVERNMENT MAILING LIST 
FOR SURPLUS AND SEIZED 
PROPERTIES IN YOUR AREA... 



Would you like to deal directly with the Federal 
Government on surplus and seized properties of all 
kinds with HQ MISLEADING PROMISES OR 
MIDDLEMEN? For 39.95 we will supply you with 
helpful information For your surrounding area to do so. 
Act now and you could join others who have 
ENJOYED HUGE SAVINGS ON CARS, TRUCKS, 
TOOLS, BOATS, OFFICE FURNITURE, HARD- 
WARE, AND MUCH MORE. Send check or money 
order today to; Allow 2 to 3 weeks for delivery. 

BSW Enterprises 
DEPT. P-1 
P.O. BOX 11945 
TAMPA, FL 336S0-1945 
{313J-247-4641 

Money bach guarantee /Member St. Pete Chemoer ol Commerce 



Find the water 
problem and you can 
stop the mess. 




Water damage can come from any 
source. A sudden broken pipe. A leaky 
water heater. Ground water leaking 
into your basement A broken sump 
pump. No matter what the source, 
water damage can cause thousands of 
dollars of damage to your home or 
business. 

The solution is Water Detective. 
When corrosion resistant gold probes 
make contact with unwanted water, an 
alarm sounds and instantly alerts you to 
the trouble. Protect your home and 
your valuable possessions from water 
damage with a reliable, solid state, 
patented, and guaranteed Water 
Detective. It s only $ 19.95, plus $2.00 
shipping and handling, Dial 1 -800 
289-9669. VISA® MasterCard® and 
Discover® accepted* Makes a great 
gift tool 




SERIOUS ABOUT THE 
WEATHER? NOW YOU CAN 
AFFORD A PERSONAL 
WEATHER STATION! 

The new WeaiherPro weather station gives you 
the local weather at your fingertips, Easy to install 
and simple to operate, the WeatherPro includes a 
weather computer, remote precision wind direc- 
tion vane, wind speed sensor, external temperature 
probe, mounting hardware and 40' of cable-all for 
only $189! 

•WIND SFEED mmWmmm 'WIND GUST 



•TEMPERATURE 
•WIND DIRECTJON 
•TEMPERATURE H(/LO 
•RAINFALL 'OPTIONAL}* 




•WIND CHILL 
• TIME 

•AUTO SCAN 
* I YEAR WARRANTY 



•14-DAY MONEY-BACK GUARANTEE 

DIGITAR WEATHERPRO 

WEATHER STATION : ONLY $1 89! 
ORDER TODAY: 1 -800-678-3669 ; PM 

M-F 7AM-S:30 PM Pacific Time 



'Automatic -emptying electronic rain gau|;e*S49.95 
Add SS.00 (or snipping, CA resident* add id lei tax. 
Fd* 1 -4 15-732-9 1 88 • MfC and VISA 



DIGITAR 

34b5 DIABLO AVE, HAYWARD r CA 94545 



AuGive the gift of good health this^ 




season... NordicTrack. 




Give the gift that will last a lifetime. 

Good health. There's no question about it 
To enjoy life to the fullest, you need to keep> 
your body, mind and spirit strong. And 
the best way to do that, is by 
establishing a regular fitness 
program. 

That's why the most 
meaningful gift you can give - ■ 

this year is the gift of a m 
NordicTrack. It's the perfect gift for ^ 
yourself or your loved ones. NordicTrack 
enables all of you to feel, took and be the 
best you can be. 

NordicTrack is a gift that keeps 
on giving* j 

You'll see and feel the benefits of a 
NordicTrack exercise machine for 
years to come. 

Achieve better health 
through weight loss — 
reducing risk of heart 
disease, hyper: 
tension and 
osteoporosis. 





f* Discover how 
/ MordicTrack can 
/ change your life 
5 forever- 

™ NordicTrack workouts 
also reduce stress, and lead 
to vital health and a general 
youthful feeling that come from a 
strong heart and total -body fitness. 

Nordic track 

mm MA CML Company 



n 



Send for 




FREE VIDEO 

& Brochure! 



1-800-328-5888^ 

□ Please send me a free brochure ! 
| □ Also a free video Lape QVHS QBETA | 

□ Send me the free NordicTrack j 
"Fitness A i Home " cata log . i 

Name j 

Street . 

r City State Zip I 

Phone ( ) | 

141C Jonathan Blvd. M. f 
| Chaska,MN553l8 | 
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FIGHT HIGHER ENERGY COSTS!!! 
- BURN WOOD - 



THE POGO LOG SPLITTER 



TM 



TV 



The Wood Splitting Tool Thai Will Help Reduce the Higher Heating Costs This Winter 

LIMITEDTIME OFFER - ONLY $49.95 - POSTAGE & HANDLING INCLUDED 

Not Available in Stores 




Rubberized vibration proof 
handle 

Pogo works indoors or 
outdoors with an up and 
down action 

Sliding hammer makes 
direct contact every time - 
eliminates dangerous 
overhead swinging 

Rugged 14 pound all steel 
construction practically 
indestructable 

2 YEAR WARRANTY 




SAFER, EASIER 
LOG SPLITTING 

■ ELIMINATES flying 
and jammed wedges 
. . . broken maul and 
ax handles 

■ SPLITS logs in seconds 
. . . safer than most 
conventional splitting 
methods 

■ Vertical sliding hammer 
action for convenience 
and ease 



Total price only $49. $5, postage & handling included. 
To order call today toil free: 1-000-542-6600 



Charge My: Visa 



Account #: 



MasterCard 



Discover 



Amer. Express 



Exp. Date: 



My Check for $49. 95 is enclosed: 



Name 



Address 



City 



State 



Zip 



Patented 



^ (Connecticut residents add 8% state sales tax) 

Send to: New Energy Concepts, Box 179 h Watertown, CT 06795 



— TnocT< 

ARMRESTS 





VARIES VI TH 

VEHICLE 



NEW MODELS 



1990 ACCORD 
SAAB 900 
SENTRA 1987 '89 



EXCLUSIVE SLIDING CUSHION with PULUMJT TRW. World class design 
and materials. Flut cftorco lor comfort, convenience, appearance. 
Install yourself. Our 10tn year as most popular. 

Had*?* models to til moil bucket seal vehicles. ftOKLU-ACUAA 
V W • AU Dl - NIS5AN ~ SAAB - 6M - BUZU - BMW. 

Spec My TricrPad™ assembly for vehicles with lidded center 
compartment. Raises height, slfdos fore/aft, pullout tray with mug. 
AUDI TURBO — MAXIMA — CAKRV - CRESSIDA-CELIPI — VOLVO 
T40m0-PEtME0T 405-5-10 BUZER-MAZ0A fiX*T- PORSCHE 
M4, Many others. 

AttiKlhrt, rugged leather-gram cuifilong In color choices. Return 
guarantee. Call/Write lor tree literature. VtSAJMC phone ardejs 

HU5C0 ENGINEERING CO. JUC, 
17-C Calvin Rd., Wlttoi> CT Otttt fZ03| 7SZ-31B1 



r" Rx Eyeglasses "^ 
I BREAKTHROUGH 1 1 

I How to Buy Direct By Mail & Savel 

Safe, Easy, Full line of frames, lenses and 
I coatings! Sport & Dress. FAST DELIVERY I 
1 Try for 30 days! Over 300,000 sold f a 



I 



Prism Optical, Dept PM1290, PO Bm 660030, 
10992 N.W. 7til Ave., N. Miami, FL 33168 



1 




MAKE $225 DAILY 

CHROME PLATING" 



Parts - Motorcycles 
Guns - Knives 
Model Trains 
and Much 




Chrwi t Jt In . . . It will aJ way* b* in An d it oan ma* i you a good 
I rving I It' ■ trua , you can uve mom y by plat ng you r awn afcjt cli 
orrttftX* thoueendt of dotton by fuming your new found craft 
intoaviry profitable bu i ln»n. Intxpemivt ,taiy, wonVathom* 
in your (par* tfrnt Act Now, land for your FREE Information, 

CHROME PLATING, DEPT. 127 
PD BOX 2285, WALDORF, MD 20604 



SIP-CLIP™ 

Fits where other 
drink holders will not! 




SURE 



COVER 



■1 B87 ?B4 



SIP-CLIP™, the amazing new, totally 
adjustable clamp-on drink holder. 

* Clamps anywhere; car (dash, console, 
ashtray, etc .), boat, Rv, home, or office 

* Holds almost any sfze beverage container 

* Porlable * Money back guarantee 
Christmas delivery in black, hot pink, blue or time. 

CAIL 1 800 THE CLIP "ORDERS ONLY" 
FN NK MARKETING C3 

P.O. BOX 96291. HOUSTON, TX 77013 




ROLEX 

President "hook-Alike* 



An Exact Replica! Gold tone. Day, Date. 
Hidden Clasp. Simulated Diamonds, 
State-oMhe-Art Quartz Movement. Easi- 
ly confused with the real 1SK Gold Rolen 
Ladies' or mens r . Only $39.95 (add $5 00 
post, hndlg'insur. In CA, add $2.60 lax), 
COD-OK. Call 1-80O-648-4&0Q or send 
check to: AVADIO. 9016 Wilshire Blvd., Sle. 
S28-A, Beverly Hills, CA 9021 1 



CABLE TV DESCR AMBLERS 

Converters • Accessories 

1 Year Warranty * 30 Day Money Back i? 
ir All Makes & Models • Best Prices t> 
it Free Catalog ■ Call or Write iz 

AOs (a tos Cable TV, Inc. (000) 777-8164 
12555 Biscayne Blvd - Suite 433 - R Miami, FL 33181 



ELECTO0-SEM0 RESTORES POOR 

. . . and protects from even salt corrosion. 
Treatment guarantees absolute reliability. 
Just clean & coat. 

HUNDREDS OF USEE 

* Tn iter Gomud igni * FtahKght BitlPW 
' Wiring h men Ends * WnAutio teta 

*7,95|Ii Kkftctf4*4 

Miteihetltar monay seder la. 
QESCB, RDM, 9m H, HUdUtowi, IT 1IHI 
Fmhfli-Gaief irt^r«iivtetf-S*ijWj»i (UflriKf 1 




The Attachable "Back Saver 1 * 



• FITS MOST GARDEN TOOLS 
* REDUCES MUSCLE STRAIN 
•MAKES LIFTING EASIER 

• ATTACHES IN SECONDS 

• DU R ABLE/LI G HTWEI G HT 

* UNCONDITIONALLY 
GUARANTEED 




$2.00 S&H 
Check or MO 

PA Res. + 60* tax 



$9.95 ci 



Topper Industries, Inc. 
P.O. Box $0100 
1301 Grand view Avenue 
Pittsburgh, PA 15211-0100 
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{^Northern 

TrU Where the Pros and Handymen Shop 
ORDER TOLL FREE 

1 -800-533-5545 

Sate Prices Good Thru 1 2/31/90 KeyS 95578 



START YOUR OWN ALARM CO. 



The security alarm business is one of the fastest growing 
in the workj. Send now for information on how to get started, 
where to find customers, how to seB, haw to buy and install, 

a complete equipment buying manual, also how to EARN 
UP TO $18.00 A MONTH from each customer you have by 

monitoring their alarms. Send $45.00 plus $3.00 S&H to: 

NEW WORLD PRODUCTS 

24 Ruth Ave., Hampden, Me, 04444 



YOU CAN BUY DIRECT FROM TAIWAN 

NO GIMMICKS. NO MIDDLEMAN MANUFACTURERS k 
EXPORTERS A RE LOOKING FOR AGENTS & NEW OUTLETS 
fc THEi ADVERTISE EACH WEEK IN A PUBLICATION YOU 
CAN RECEIVE PRINTED IN ENGLISH, AIR MAIL DELIVERY, 
FOR LESS THAN «0t PER ISSUE. SOURCE 6000+ MANUFAC- 
TURERS k EXPORTERS DIRECT. HIGH TECH TO TOYS 1 
EXAMINE NO RISK, 20 PAGE ISSUE, COMPLETE PACKAGE, 
SEND NAME, ADDRESS, $9.95 SfcH TO LOWS INTERNA- 
TIONAL PC BOX 1502 SEASIDE CA 93965 4OM4M8O0 



Electric Kid Kar 

• Simple, Tested Rugged Construction 

• Automotive Electric Parts ^ 

• Speed4MPH .{ffc 




T I 




Sand to: MVP Specialty Products 
P.O. Box 4&S, Chenango Bridge, NY 13745-0485 



Men, don T t get 




DIVORCE! 



Fight Back!!! 

Beat the racket!!! 

Join ih-c men's movrmtnf Lit on winning! 
Attorney and organization referrals in your bice, 

SllMcfibc lo Our big monthly newsmagazine. 
Law citations, top writers, networks, lots more, 
lfsaboul lime? Spread the word!. MnbmUp 
tato udtAttpk' oc^oiagkxtw S3. 

Men '$ Rights Assoc. 

fcoule CM Fores! Like, MN 55023 



BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 



max driir'ATV 



Amphibious 
2 and 4 
passenger 
models 




(21 yews old and over. Please) 



Call Toil-Free 1-800-255-2511 

(From anywhere in the U.S. or Canada) 

Recreatives Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 



Use 
Zip 

Codes 
When 
Answering 
Ads 



Computer Aided Astronomy for Everyone 

Students - Asironomers - The Curious 

Exptae the Stw B§ycnd your Eye 
Find Stirs - Gatoxias - Pfeneb 
Calibre Your Eye • ft noes ■ Tetegoopa 
User Friendly Inteflacs 
N*ghL Visjon Display Switch 




EGA - VGA, m KB, SU Coif* 




: 2GG Lawvrcs Dpvb, Sub 175 
N«*jv Port. CjJiI 9133D 



Christmas / New Years SperiaJ $29,95 
800-232-7830 



VISA and Mastercard 

CA FMftonu Mti &2S% Tax 



GO-KARTS 

- FATHER-SON CHRISTMAS PROJECT 

• KFTS OR COMPLETE 

• INFO PACK *3 



O.S.S. - DEPT. DW 412-543-2157 

R,D,#8 BOX 259 KITTANNING, PA 16201 



Make s 25to s 100 per hour 



with 




Yes. il's really possible by making 
wti selling bngtit, colorful Badge- 
A-Minit buttons Buttons are 
proven money-makers at fairs, 
Nea markets, conventions, or 
anywhere peopte congregate. 
They're fast and easy to make 
with Badge-a-Mmit and 
inexpensive! 

Send tor a FREE Full color 
catalog and idea book, or 

send icy .i Starter K c-riv 
129 95 plus 11.75 snapping 
(IL residents add 81.87 lax| 

BAD&£ A-M|ntt, Dept. PM1290 
34a N<Mth 30th flO . 6o« S00. LaSalhe. I L 61 3d Pt*one |t)15) Z24-2C9U 



PLI'BOOTS PLIER PADS 



V Prevent damage to critical surfaces. 

▼ Easy on. Easy off. 

▼ Adapt to 
most sizes 
of slip joint 
or locking 
pliers. 



PATENTED 
MADE IN USA 



T For package 
of 3 pairs, 
sand $4,95 to: 

PLI-BOOTS 
P.O. Box 923 
Milan, IL 61264 





STORAGE 
Sheds 

AS LOW A3 
»SQ* ft* + SHEFfTNG 




Since 145* 



• Prefabricated <s - 12 iieei Mctfoni) 

• Heavy corrugated and ribbed steel 

• Spot welded and prime coated 

• Floor- 1* gauge ■feel, rib-reinforced £ welded 

• Door - pre-hung, pre-fab, 36" wide 

• Other designs w/ til tide wiib available 
aihc COMMERCIAL BUILDINGS 

WIDTH; 10'. 30'. 3? HEIGHT: I*. 10 1/2'. U L/2 h LEWOTH: to 1 BO- 



FREE INFO- VIDEO with*™,™ 1*^00^45-6362 



NAME 



ADORES. 
CXTY 



JTAT8_ 



Quality Products- Discount Prices! 



I 
I 




M^flBfltBTi 

12,000 
BTU 
Infrared 
propane 
heater 

Safety shut-off valve, 
adjustable fingertip control 
and valve lor constant 
output down to -30 s F. 
(Tank not included}. 
Item #1 726 

Sale 





250,000 
BTU 
Propane 
Heater 

Com pad, 
high pressure heater 
produces up to 250,000 
BTU. It p s adjustable down 
to 75, 000 BTU. Has pilots 
safety control valve and 
spa* ignition. Use 100 lb, 
propane cylinder (not 
included). Item* 1736 

Sale $129.99 



Boxwood® 
Ranch Steve For 
Heating AND Cooking! 

Built of high-strength, 
high-iemperaiure 11 and 
1 3 -gauge steer. Draft wheel 
for heat control. Measures 

15"Wx24-1/2"Hx34-1/2T_ 
Top flue accepts a 6" stove 
pipe. Item* 17289 

Sale $99.99 




22,800 BTU 
Kerosene 
Heater 

Heats up to 80O square 
leet! Up to 9-1/2 hours 
tram 1 L £ gallons of 
kerosene. 26-1 /2"H. 
Ite mil 7285 

Sale $119.99 



16 Ton Hydraulic Log Splitter 

5 HP engine, 
1 1 GPM 2 stage 
pump, 24" stroke, 
8* wing wedge. 
List $1100 00. 
Item* 1134 

Sale $779.99 




5-HP 

Electric Motor 
for Air Compressors 

5-HP single phase motor 
has ail copper windings. 
Heavy duty industrial 
construction with ball 
bearings. Turns CCW. 
electrically reversible. 
#56 frame. 1.15 service 
factor 3600 RPM r 
208/230 Vohs. 
Item* 00280 

Sale $124*99 



Blue Tough Tarps 

Hefty woven poly tarps 
have rustproof grommets 
at comers & every 3 ft. 



Item! 

1770 

1771 

1772 

1773 

1774 

1775 

1776 

1777 

1778 

1779 



Size 

6'xS 1 

8x10' 

t0'jt12' 

12'x16' 

I2 , x20" 

16'k20' 

20'k30' 

30'k4O 

30'x50" 

30x60" 



Sale 
$2.59 
$4,49 
$5.30 

$12,98 
$18.59 
$38,99 
$64.99 
$72.99 
$8999 




4000 Watt Generator 

Packs 4000 continuous 
watts of power! 8 HP 
Tecumseh engine has 
cast iron sleeve, 
item* 16425 

Sole $424.99 



Famous Brand Gas Engi 

Thousands in stock! 3-23 HP. 
honzontal and vertical shaft. 
Horizontal Gas Engines 
#6051 5 HP SI 39-99 
#6081 8 HP $209,99 
16010 10 HP $249 99 



Shipping Nol Included 




Send for your FREE 136-Page 

Discount Catalog! 



I flame H 

S Address . 

I City 

I 



Stale 



Zip 



I Key! 95578 SEND TO NORTHERN, 

P.O. Box 1219, Burnsville. MN 55337 021 9 
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This is not just another idea 

It's a GREAT GRATE™ idea 

DON'T LET YOUR 
GOOD DOLLARS 
GO DOWN THE GRATEl 

Save Money • Save Time * Conaerve Heat 

GREAT GRATE" 





With your old grate and 
this Greet Grate™ you'll 
wonder why people 
ever waited to have a 
bed of coals. 

Standard grates allow 
large pieces of burning wood 
to fall. You lose heat, you lose the coals itiat fuel your 
logs, you lose time poking logs 10 rekindle the flame. 

FEATURES... 

Place the Great Grata 7 " on your old grate. 

1. The small holes allow only ashes to fall through. 

2. Red hot coals and embers remain nexi to wood, 
feeding the logs. 

3 No heat is lost and dampers can be dosed rapidly 
when you are finished with your fire. 

4. Made of heavy gauge steel. S year guarantee. 

Indicate length, 12", l6"or24\ 

Send check/MO. tor $1995 (S. & H. included). 
Visa/M.C, & Amex. accepted, 

1 -800-234-861 3 

GREAT GRATE™ CO. 
P.O. BOX 790337, SAN ANTONIO, TX 78279 



Be Your Own Boss! 

•Big Money! 

• Low Overhead! 

• Your Own Hours! 



Ho* To Start 

*nd Run A Mobil 

SomotWeBusmessl 



The Business 



-, coswn*' * e,a : Vendor 



WorK 

The Job 



Work Orderly 



$ S4 

plus $3.00 shipping & handling 

ELKINS ENTERPRISES 

169 Granada Drive Dept A 
San Luis Obispo, CA 92401 




Introducing the Amazing New 

Z-drive 





G REAT CHAI ST MAS GI FT 

'Money back guarantee 
"Lifeti trie warranty 
a Outperforms conventional tools 
a N o wasted motion 
'Exceptional torque capability 
*High speed rotation (200fpm) 
D High quality materials 
"Manufactured to industry standards 
° Powerful magnetic tip 
Q FitsaN standard 1/4 inch 
hex insert bits 



The complete 29 piece kit include 
Z -drive. 2 1/4 inch Extension, 1/4 inch 
Sockel Adapler r 25 high quality b i is (Slot, 
Torque, Alien, Phillips, Square Het«i, 
Pr>?i Drivel and durable Carryng Case. 





Tjkc ^dvanHige nf rtii\ fec ial Low Price Only 
SH.*5 U.S.. plus, 15 00 shipptnR 3«d h»ndiiiiji. 
Lj^dtai o*dfrri plw+ 13 00 ihippirtu 

jnd hjridii<*g WLnl youi cteQue or money order 

Station F r Vincouveir. B C . Canada V5M-SL3 



Gasoline Alternatives 
Ethanes! Energy Enhancement 

ledge your $ through ttorega and ithanoi enhancement 

T. Gukto to gat additives/ enhancement.. 6 AS 

2. Blueprlnt/lnatructlona for ethanol still... 4.95 

3. Guide to gas storage & tank blueprint. 4,95 

4. TOTAL PACKAGE {all prices Inc. p&ht 9.95 
tend order with check or momy order to? 

Parke Energy R eso u r c es 

P.O. Box 591934, Houston, TX 77259 



GRAPHIC 




WIZARD 



FAST... ACCURATE... PRACTICAL 

• IT S A COMPASS * IT S A PROTRACTOR • IT'S A T-SQUARE 

• CIRCLES UP TO 24 DIA * ANGLES • PARALLEL VERTICAL LINES 
■ CU8ES -3-0 DRAWINGS • graphs 



An everyday time saving instrument for the home, shop, office, 
desk, drawing board, or oven on the job. The "WtZABO" is a 
must Functions as six precision hand tools in one. 



GREAT FOR LAYOUTS 

TRACKS ON GLASS, METAL WOOD, 
SHEETROCK. PAPER ALMOST ANYTHING 



ORDER NOW... 

° NLY$ 1 9.95 EACH 
OR SAVE AND ORDER,,. 
TWO . . . .25% SAVINGS . . . A14.95 EACH 

PLUS SHIPPING AMD HANDLING INSURANCE 

ONE *3 50 TWO M.50 

30 DA Y MONEY BACK GUARANTEE LIFETIME WARRANTY 





ORDER TOLL FREE: 1 -800-426-3555 

OR MAIL TODAY TO 

THE WIZARD 

883 CAPE HAZE LANE, NAPLES, FLORIDA 33942 

"The P&iieel Xmw GUI" 
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NEW 

POPULAR MECHANICS 
PLANS CATALOG 




PLANS 

""IDEAS 



♦ D&ft Yourself Projects ■ Book* ■ Rt'jjruUJi o/'^r<ir4r , .\ 




Hovercrafts, outdoor sheds, fine 
furniture, tool boxes. All this and 
more is within your reach when you 
order Popular Mechanics latest cata- 
log of plans. Imagine building: 

* a hovercraft that flies 70 miles per 
hour on land or water 

* a bookcase wall that stretches 
from floor to ceiling 

* a two -car garage with room for a 
loft and workshop 

Hundreds of plans to choose from, 
many never offered before, and all 
complete with diagrams, instruc- 
tions and materials lists. 

You'll end a selection of books and 
photocopies of Popular Mechanics 
articles from past issues included. 

So f if you want to feel the pride of 
building something yourself, be- 
come an expert in a new hobby or do 
your own home and auto repairs, 
send for our Plans and Ideas Cata- 
log. Just $2.00. 

Mail your check or money order to: 
Popular Mechanics Catalog, Box 
1014, Radio City Station, New York, 
N.Y. 10101, 



Popular Mechanics is a publication, of Hearst 
Magazines, a division of The Hearst 
Corporation, 
&1989 The Hearst Corpomrlon. 
All rights reserved. 



STOP WINDOW HEAT LOSS WITH LOW COST-EFFICIENT 
ENERGY ARSENAL WINDOW INSULATING SYSTEMS . . . 




COMPLETE KITS - NOTHING 



Stop Window Heat Loss Even 
If You Have Storm Windows! 

WHft Um low uol-KfiKthn rtoit Window II 
tnsldt Window Insulating Syttam * , 

Energy Arsenal Mlg. Window Systems stops 
cold air Infiltration and prevents excessive heal 
loss for less cost than window systems that cost 
many times more. By creating an insulating pocket 
of air, you can keep your living and working areas 
comfortable with lower thermostats to save on 
nesting costs. 

This system uses an interlocking fastener mat is 
positioned on the window trim in a matter of 
minutes, The 100% ctear window film Is snapped 
into place between the two fastening interlocks, 
thus forming an air-tight seal- 
El SE TO BUY - WHITE OR BROWN 
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CHOOSE FROM 



Heat Window Plastic Film 

This high quality plastic film has been developed 
especial ly f □ r storm wi ndow applications. It's 1 00% 
optically clear - durable and strong with a high- 
tensil strength. This is an inside gauge turn that can 
be usad with excellent results. This film can be 
tightened with a household dryer. 
MANY SIZES AVAILABLE 




Interlocking Fastening 1 
System I 

A Quality way to seal off win- 
dows and door openings This 
will work with any film from 1 
to 4 mils thick. Comes with a 
foam self adhesive attached 
to bottom portion, installs on 
trim or frame and can also be 
painted. No special skills or tods needed to 
install Comes in while - brown, 
Feet long/Stock JFS-1Q1 
Feet long/Stock 
Feet long/Stock #FS-103 
Feet long/Stock #F$-t04 
Please note color, wfifti or irotfti 
Comes in lengths 26" long. 



25 

75 
100 



S 
$ 
$ 

s 



695 
12.35 
1795 
22.95 



Heavy-Duty Interlocking 
Fastening System . . . 

Same design as above bin 
wider on bottom and heavier 
in gauge. Made of PVC lor 
outside use. Has self adhe- 
h- ^ r H sive or can be nailed w stapled 
Comes in white or prawn, holds 1 to 6 mils 
plastic. 

25 F«et long/Stock #HFS-201 $ B.95 
50 Feet long/Stock /HFS-202 S 17.95 
75 Feet long/Slock IHFS-203 S 26.95 
100 Feet long/Slock /HFS-204 $ 35 95 
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Our Economical Low Cost Tape 
On Window Insulating System . . . 

A fast and easy how- cost effective window 
sealing system. Our Heat Window cant be beat. 
Stops cold air infiltration - installs in minutes from 
the inside - 100% crystal clear - shrinks tight with 
hair dryer. No tedious measuring or cutting. Uses 
double-sided acrylic polypropylene fastening tape 
Comes in a complete kit nothing else to buy. 
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Double-Sided Acrylic 
Fastener tape . . . 

Developed for inskSe storm window 
applications. Low in cost and easy to use. 
1/2" wide X 110 R. long 
Stock #T-T01 $ 4.95 




ORDER TOLL FREE 
VISA - MC - AM EX 

1-800-325-2826 

6 days a week 8,30 to 5:30 EST. 
Minimum Charge $ 15.00 

Energy Arsenal - Dwjmn 

Soi 2TO, Iryland, FA 1N74 
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Energy Arsenal - Dept. PM-12 

P.O. Box 2792, lvyland 1 PA 18974 
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BASEMENT 

FLUSHES UP To Sewer or Septic 

No Digging Up Floors 
Install It Yourself - Anywhere 

Write McPherson, Inc., Dept. 16 
Box 15133, Tampa, Florida 33684 





THE MESSAGE 
CENTER 



*25«° 

(Inc. S/H) 



^ Leave vocal messages for family, fnonds. 
otfice staff, etc. This palm size recorder 
mounts on nethgenator, desk, etc. LC. chip records and 
plays back messages; has built in clock and alarm. Send 
check or money order for $25.60 (includes S/H) payable to 

Y. WAZ INC. 
146-ie 226th St, Ro«edalo t NY 1 1413. 
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CABLE T V 

"BOXES" 

Converters — Descramblers 
Remote Controls — Accessories 

* Guaranteed Best Prices * 
* 1 Year Warranty — CO D s * 
* Immediate Shipping # 
* FREE CATALOG * 

Cad or Write 
TRANS-WORLD CABLE CO. 
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ADVERTISEMENTS 




Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager 

Rate: $9,45 per word payable in advance each insertion. Minimum insertion ten words. 
Bold face capitalized words — $1 ,00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines (5 Words or Less) 
in All Bold-Face Letters — $50,00. Screening — $50.00. The next available issue to place an advertisement in America's No. 1 Classified Section is 
FEBRUARY. The closing is DECEMBER 5th. Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New 
York, New York 10019. Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers who 
use post office box addresses for their convenience in handling your order. Popular Mechanics maintains a register of such mail-order advertisers containing 
their complete names and street addresses. Advertisers using P.O. Box number must furnish complete name and street address for our records. To avoid 
delay in the publication of your ad, please send samples and descriptive materials with your request if your ad does not state clearly what is being offered. 

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. 
FOB OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHER'S MART 
BOOKS & PUBLICATIONS 



PUBLISH Your Book! Join our successful authors All 
subjects invited. Publicity, advertising, beautiful boohs. 
Send for fact-filled booklet and free manuscript report. 
Carlton Press, Dept. PMN, 11 West 32 Street, Mew York 
10001 



EXCITING profit potent fa ( home businesses, Free, no 
obligation information Sunbeam Publications. 439 
Buckskin Court, Dept. PM11. Winter Springs, FL 33706 



HOW TO SAVE MONEY On Your Utility Bills. Easy, 
practical guide shows you how. Send 25e stamp for informa- 
tion. Resource Connection, Box 1491 -C, Elk Grove, IL 60009. 



MANUSCRIPTS wanted, all types. Publisher with 70-year 
tradition 1-800-695-9599, 



HOW TO WRITE HOW-TO BOOKLETS FOR FUN AND 
PROFIT $1 0,00 Ultimate In Gifts, P.O. Bo* 1071 7-PM, 
Alexandria, VA 22310 



HOW TO MAKE MONEY AT HOME with your personal 
computer. Send $19.95 to: Money At Home. PO. Box 106, 
Powell, Ohio 43065 



GET AHEAD! Household Budgeting Guide + Forms! $6.95; 
Strategies; FINANCING COLLEGE without Financial Aid! 
$6.95! Thriftco, Box 100623, Denver, CO 80210. Sensible 
Gifts! 



STOP ALL SUFFERING Perfect, time-tested solutions to 
air problems! For valuable, practical guide, send $7.95 (MO) 
to: Gary Tanis, P.O. Box 330317. Miami, FL 33133 



"LOVE Goltr Hate your score. Easy to read report tells 
you how to improve your score immediately. No Gimmicks! 
$5.00 and LSASE to: JWS Associates, Box 2799-PM, 
Woodbridge. VA 22193-2799 



"HOW TO SAVE UP TO 50% OR MORE ON GASOLINE 
AND CAR EXPENSES." Free Details. Landry Distributors, 10 
Concord, Enfield, CT 06082-2107. 



HOME MORTGAGES, For most people, FHA or FHA/VA 
loans ana the best choice This booklet shows how to qualify 
quickly - the first time - $9.50 check to: Robertson's 
Mortgage, Box 33260, Suite #243, Austin, TX 78 764-0230. 



SURVIVE THE RECESSION. 1 1 steps to take now! Rush 
$5.00 for report. SURVIVE, 902 Roberts, Clarkdale, AZ 86324 



VQYAGEU R/CARA VAN mini van dashboard shelf plans. 
Fits all 1985-1990. Easy make, easier to install, So useful. 
$5.95. SLF, Box 545, Fairmont. MN 56031 



IF ENGINES ARE YOUR HOBBY, LIVE STEAM IS YOUR 
MAGAZINE Live Steam has even/thing you want to know 
about steam engines and working scale models — trains, 
boats, tractors, stationary. $29 a year check or charge card 
Live Steam. Dept. C19. Box 629. Traverse City, Ml 49685. Or 
call 600-447*7367. 



HOW INTELLIGENT ARE YOU National Self Scoring Test 
Reveals IO. Limited Offer. Free Report. Bannister House, 62 
Bennett Place. Stat en Island, NY 10312 



END Financial Problems. Valuable Manual Tells How, 
$495. J. Rabon, 7226 Godfrey, Fayetteville. N.C. 28303. 
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ACCOMPLISH anything in life. It's easier than you think. 
36 00 Forrest Forde, 841 S.YV, 23rd St . Cape Coral, FL 33991 



EXCLUSIVE BOOK! How To Start And Operate The Most 
Profitable Home Businesses In America Today. Step-By- 
Step Secrets Ot The Pros. CALL Oft WRITE TODAY FOR 
FREE INFORMATION! 1 -900-990-5342. 95e/minute 
Business Development Professionals. 10421 W. 125th 
Terrace, Overland Park. Kansas 66213 



"HOW ORDINARY PEOPLE BECOME MILLIONAIRES" 

$19.95. Phoenix-Trionfare. 9903 Santa Monica, #403-P. 
Beverly Hills, CA 90212 



LAUGH Oft MONEY BACK. Sex, Lies, Conmen. Fast 
Eddie's Big Deals! $7. Mad-Mart. Box 1264, Houston, TX 
77251 . 



SELL, Buy, your home yourself booklets, $7.50 each, both 
$10.00. Traco. Box 9016. Rapid City, SD 57709 



CONFESSIONS Of An Insurance Agent! Save hundred on 
auto premiums. Send $4.50 - Insurance Report, P.O. Box 
101„ Cleburne, Texas 76033 



ESCAPE FROM FINANCIAL DISASTER, Proven method in 
my bookJet reveals, the way. Send $5.00 to: James Summer, 
P.O. Box 122. Scotch Rains, NJ 07076 



"SHARPENERS REPORT' Monthly Newsletter, Valuable 
Tips— Sources — Buy/Sell Used Equipment. Free Brochure. 
Skog Company, Dept. PM12. P.O. Box 22559, Minneapolis, 
MN 55422 



ADVERTISING rate, data guide to dassifieds; 46 state 
networks; 33 million circui at ton; 4,000 daily, weekly newspa- 
pers. Subscription updates twice a year. $39 05. Classified 
Networks USA, 2001 W. Camelback, Suite 150. Phoenix, AZ 
85015. 



SUPERCONDUCTORS. Learn how to make high tempera- 
ture superconductors, $8-00. Superconductivity disc $20.00 
pigs $2 S&H. XRPGuantum, Box 8583, Kentwood. Ml 49518 



POPULAR MECHANICS HOME HOW-TO This book is for 
YOU if you are considering tackling any of those do-it- 
yourself projects: hanging wallpaper, mounting new light- 
ing, fixing floorboards or even major remodeling. Over 3,000 
illustrations and photographs, 512 pages and only $29.95. 
Order #B-1935. You won't be sorry. Popular Mechanics, Box 
1014, Radio City Sta„ New York, NY 10101 



CATALOGS 



WHATEVER you're looking for I can find. Free brochure. 
Design Research, Dept. P, POB 1503. Bangor, ME 04401 



LOCKPICKS, Car Opening Tools, Surveillance Electron- 
ics, Books, More! Catalog: $3 00 Michael Freeman, Box 179, 
Huntington. N.Y. 11743 



WHITE GOOSE DOWN COMFORTERS from $89.95. Super 
Savings, Free Catalog: 1-600-688-1957. 



FIBERGLASS SUPPLIES— Everything you need to build 
or repair boats, cars, aircraft RV"s, Wholesale Prices. FREE 
Catalog. LBI Distributors, 973*A North Rd,. Groton. CT 
06340. 1-800-231-6537 (U.S.); 1*800-648-8058 (CT). 



PROJECT SUPPLIES! Casting materials - miniature mo- 
tors - pumps ■ gadgets - tools Catalog 31 INVENTORS 
HARDWARE, Box 8460, Anaheim, CA92812 

DISCOUNT Price lists for RADIO SHACK* JVC, PANA- 
SONIC. Send £2 to: Camel ot n P.O Box 1000-232, McKinney, 
Texas 75069 

POPULAR MECHANICS "PLANS AND IDEAS" CATALOG 

—Hundreds of ideas on workshop projects, plans for shop 
tools, storage houses, boats, furniture, toys — just about 
everything! Send $2.00 to; POPULAR MECHANICS* P.O. 
BOX 1014, RADIO CITY ST A,, NEW YORK, N,Y. 10101. 



CHRISTMAS OFT SHOPPIMG 



HOW To Build Loudspeakers! Everything you need to 
know in these informative videos. Vol#l: Basic Speaker 
Building. Vol #2: Advanced Speaker Building. £29.95 each. 
Both: $49.95. Call 1-800-255-5659. The Franklin Video 
Group. VISA, MC, C OO. accepted. 

NEW Cataiog of unusual items £1. Refundable Specialty 
Notions, P.O. Box 807, Dept. HC28, Dickinson, ND 58601 

ANTVTHEFT AUTO CLUB, $89,35! $5.00 shipping: R. 
Zack, #9-14639 Friar, Van Nuys, CA 91411-2311 

RESTAURANT TIPPING POWER! Leave attractive Tipoard 
- check off complaints: justify tip cutting. Positive messages 
on reverse. 50 wallet-size + Free TipGuide $4.95 ($2.95 
additional 50) + $1.50 S/H each 50, TlPCARD. 400 South 
Beverly Drive, #214-M5, Beverly Hills, California 90212 

CONVERT small LP % chain saw into a powerful weed- 
eater. Remove bar, add attachment. Send make, model, 
$89.96, £500 S/H to: Attachments, P.O. Box 1318, Marion, 
Ohio 43302. Ohio add 5,5% tax. SPECIALS 400 r string 
$20.00. Hedge trimmer attachment $29.95, Send bar length. 

IMPROVE your life with meditation tapes. "Your thoughts 
create your life"; Spiritual Massage. $12.00 each. Love 
Productions, Box 2932, Greenville. N.C. 27636 

ACCU SHARP. World's Fastest knife sharpener. Free Infor- 
mation. Dealer list. Accusfiarp, P.O. Box 1308. Frieodswood, 
Texas 77546 

HOUSEHOLD DICTIONARY. 400 Page Gift For Every 
Homeowner, Almost 4,000 MONEY SAVING TIPS, Carpeting, 
Wallpapering, Refinishing Furniture, Fully Illustrated, $7,95. 
Continental House, 38223 La Lorn a, Palmdaie, CA 93551 

GIANT 150+ PAGE GIFT CATALOG. Send $3,00 {refund- 
able) Catalog, 7603 Firestone, Suite C-5, Downey, CA 90241 

LETTER from Santa. $2.00 Computers, Hardware. Prices 
$2.00. Mackanos Research, 3177 Latta, Suite 140. 
Rochester. NY 14612-3092 

BE FUNNY! Original! Sticker #1 $5,00 LSASE: R, Zack. 
#9-14639 Friar. Van Nuys, CA 91411 2311 

PERSONALIZED GIFTS for home or office, young or old. 
Free cataiog. Stonehouse, 3452-A Garber Drive, 
Tallahassee, FL 32303 

"KL1P-KLAP" universal gift for students, teachers, type- 
writers, computer-users. One device with many FUNC- 
TIONS; bookstand, copyholder, clipboard, draftpresenter 
Send check BostapCo, P.O. Box 0476. Sun Valley. CA 
91353. Prices] sample $9.95 1 or more doz. $5.95e& 

UNIQUE HANDCRAFTED GIFTS CREATED FROM RECY- 
CLED ALUMINUM CANS. Si-Planes, Golf Caddies. Helicop- 
ters, Clipper Ships, more! Free catalog, 1*800-828-3264, 
DANG Crafty Art, Dept. PM, 1656 West wood, Stafford. TX 
77477 

{Continued on next peg*} 
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a-RISTHi AS GIFT SHOPHNG 

(Continued from preceding page) 

TURBO MINI VAC, plugs into cigarette lighter. Light- 
weight, powerful, measures 12tyf long. Use in car. boat or 
camper, 9' cord. $12.95. Storehouse, 3452-A Garber Drive, 
Tallahassee, FL 32303 

NEW! NO SPILL OIL SPOUT. $4.99 f $1.00 shipping: R. 
Zaek, #9-14639 Friar, Van Nuys, CA 91411-2311 

EYEGLASS STAND Fleece I ined, keeps glasses safe and 
handy when not using, specify initials. Order now $9.00, LNQ 
Enterprises, 5224 Ridge Avenue, Philadelphia, PA 19128 

BOAT REPAIR VIDEO - Fiberglass instructions for nov- 
ices. $26.95 Postpaid Check, MO MLl, Box 895, Wilton, NH 
03086 

14 KARAT SOLID GOLD Necklace 20 Inch. Money Back 
G uarantee $1 9,95 + $2.50 Sh ippi ng . J M R. 1 8367 1 261 h Terr 
N , Jupiter, Florida 33478 

FREE! Promotional pulling game of logic to introduce 
ourselves. Include $3.00 sh/h. STE. Inc., Game Division, P.O, 
Box 1508, LaFoilette, TN 37766-1508. 

DEFIANCE - The Safe. Legal, And Effective Alternative For 
Tear Gas And Mace. Satisfaction Guaranteed. $8,95 Post- 
paid, Imperial, Morgan ton, NC 28655-1749. 

NEW, NOW & FOREVER - Waxless Butane Candles & 
Matching Candlesticks In 18 Colors. Gift Boxed, Free Cata- 
log. P O. Box 102, Duarte. CA 91009 

HANDYMEN, CRAFTSMEN, CONTRACTORS Don't tie 
your cords in knots I Award winning product keeps your 
electric cords from pulling apart while you work. Guaran- 
teed! Send $3, BTW, Box 8049246, Newport Beach. CA 
92660 

VIDEO Build Your Own Storage Building, Step By Step 
Instructions £19,95 plus $3.00 s/h. RJD, P.O. Box 415. 
Heathsville, Virginia 22473 

PRACTICAL GFTS - 1 1 piece precision screwdriver set 
(for calculators, watches, eyeglasses, etc.) OR Cordless 
engraver (protect/identity valuables], SPECIFY. $5.95 each, 
S/H $1.50 each : Consumer World, P.O, Box 667, Hainesport, 
N.J, 08036 

GUARDIAN Angel Pin. for everyone who needs a Guardian 
Angeff $3,00! ASP, 38^2 E. Lombard, Baltimore, MD 21224 

FLASHING DESKTOP NOVELTY ^ Flashes for years using 
inexpensive 9 volt batteries' Build in two hours. Send $7.95 
tor guaranteed plans, parts list. etc. Sussex 
Microelectronics, Box 450, Sussex. Wl 53089 

GIFTS From The Heart Over 200 Inexpensive Gift Ideas For 
All Ages. Send long SASE $4m Sheiba Shoultz, P.O. Box 
197, Princeton, IN 47670 

INSTANT hand & pocket warmer, oniy $3.99 a pair. 
Mew man Enterprizes, P.O, Box 6153, Alexandria. Virginia 
22306 

STOP wasting money on expensive toys. Child rens 1 favor- 
ite gifts are inexpensive, or free! For list of fifty fun ideas, 
send $3.00 to: KLInfo, Box 876-D, West Jordan, UT 840&4. 



AUTOMOBLES 



SUCK 50 FOR LEAST/BEAT ANYONE. 1-800-537-7932 
DEALERS WANTED, B&J Specialties. 8ox 7783. San Jose, 
CA 95150 

$225 DAILY "CHROME PLATING" Auto Parts. Motorcy- 
cles, inexpensive, easy. (Free) information: Chrome Finish, 
Box 2285. Waldorf, Maryland 20604 

QMI OIL TREATMENT Box 7601 ^PM5, Tampa, FL 33673. 
$29.96 PPO. 1-800-233-4005 

VEHICLES At 25% Of Market Value, Get Your Catalog To 
Find The Auction Near You? Send $4.95 to: Nationwide 
Auction Co.. P.O. Box 276071, Sacramento, CA 95627 

GOVERNMENT SEIZED Vehicles from $100. Fords. Mer- 
cedes. Corvettes. Chevys. Surplus. Your area.(1) 80&-687- 
6000 Ext. S-20024. 

INCREASED gas mileage, PROVEN. Assembly and parts 
guide, $5 00. Atomizer, 2063 Catalina, Riviera, Arizona 86442 

VAPOR Carburetor Triples MPG, Free information H&A, 
R2 PV, Bowling Green, MO 63334 

PRACTICAL FUEL SAVING for Carburetors and Fuel 
Injection. Free Details. Eagle Research, HJOO-663-4750, 1 
604^26-7229. 

GASOLINE Shortage — Flip a switch, your on propane 
Plans $12.00! Curtis. Box 4, Gushing, ME 04563 

BEAT FUEL COSTS, MAKE YOUR OWN ETHANOL, Pen- 
nies Per Gallon, Details. Kofton, 1 765 Puente #1 3C, Baldwin 
Park. CA 91706 

FIGHT RUSH Learn simple; cheap prevention measure 
few pro's know. Works on ANY vehicle. Hurry before winter. 
Instructions $7.00. BAF. lnc M Box 5783, Rochester, MM 
55903. 

PROFESSIONAL Autobody Secrets VHS $19,95 Book 
$7.95, Bills Body Shop, Box 5426, Glendaie Hts., iL 60139 

HEADLIGHT REMINDER avoids battery drain! Easy Instai- 
laiion. $l5 95-^Ji 1 KH, 242 Beech wood, Fort Mitchell. 
Kentucky 4101 7 



ELECTRIC AND 100 MPG HYBRID CAR information free, 
on Catalog, Plans, Kits. SASE. Bohan Engineering, 23392 
Connecticut 5e, Hayward, CA 94545. 



AUTOMATIC Control CHANGES FUEL PRESSURE As 

You Drive. Much Better Mileage. Easy Installation. Cagle: 
800-327-7501. 



DRUG RAID SEIZURES: Buy dirt Cheapl Cars, Trucks, 
Vans, Boats, Computers: Seizures: Box 430S-AT, West 
Covina, CA 91791. 



FROZEN WINDSHIELDS Electric Windshield Scraper 
plugs into cigarette lighter. $19.95. J.B. Services, P.O. Box 
14866, Omaha, NE 68124 



CARBURETOR ENHANCER. Can double mileage, retains 
full power. Free Details. Carb-Tech. 1-800-667-1 192 H604>- 
489-5187. 



BRUSH that cleans windows between truck cab and 
canopy $7.95 Proco, P.O Box 66327, Seattle, Wash. 96166 



SUCK SO, WE WILL BEAT ANY PRICE! 1-800-525-8624. 
PROGRESSIVE ENERGY CORPORATION, 1410 GRAND 
AVE., SUITE A, SAN MARCOS, CA 92069. FREE CATALOG. 



ELECTRIC CAR BUILDERS GUIDE. Complete Guide Book 
Explains All. Only $12.95. Jeff Stefanini, P.O. Box 700562. 
San Jose. CA 95170-0562. 



GOVERNMENT SURPLUS Jeeps $60 00. Typewriter $4.00, 
Boats. Guns, Cars. Learn How, Where. $3 00. Continental 
House, 36223 La Loma, Palmdale, CA 93651 



GASOLINE Increase MPG 20% for under £100 Carburetor 
or Fuel Injection sincerely easy, info pack S2 Physics Corp. 
USA, P.O Box 1924, Arlington Hts,, IL 60005 



FIFTEEN smart techniques to get more miles per gallon. 
$9.00. V&J Starks Enterprise, P.O. Box 384, Clearfield, Utah 
84015 



WHOLE auto anti theft system. Plans & Kit $59 95 ppd F/X, 
P.O. Box 4211, Logan, Utah 84321 



INCREASE winter gas mileage with gas warmer. Plans 
$5.00. David Aim g ran, 14800 Evergreen St., And over, MN 
55304 



FUEL made at home. Plans and directions $19 95 Box 
141, Hyrum, UT 64319. 



USE ULTRA-CLEAN BURNING ECONOMICAL HIGH OC- 
TANE NATURAL GAS FROM YOUR OWN HOME SUPPLY 
TO FUEL YOUR VEHICLE! Avoid those regular trips to the 
service station and higher gasoline prices. Send $15 for 
complete auto and home conversion plans to: Dale 
Engineering, Box 4799, Davis r California 95617, 



SECRET Pogue 200 M.P.G. carburetor drawings/detaifs 
$3,50, Adirondack Supply, RD 2, Box 716. Gloversville. NY 
12076 



DE-ICE - Windshields Electrically - Information - Send 
$5 00, SASE. Safevue, P.O Box 3461 , Peabody, MA 01961 



FOR THE DO-IT-YOURSELF MECHANIC, 10 practical, 
effective, time-saving auto tips. Send $2.00 SASE to: R. 
Triglia, P.O. Box 1410, Levittown, PA 19058-9996 



SAVE GASOLINE/DIESEL! Magnetic fuel booster in- 
creases mileage. Reduces emissions. Information: Vip 
Enterprises, Box 941836. Atlanta, Georgia 30341 



CAR OWNERS! Stop theft, vandalism. Industry tips $5.00. 
Autosecurity, 295 Cambridge #156. Boston, MA 02114 



ELECTRIC OR GAS 3-WHEELER. Complete plans $39.95 
plus $4.00 shipping and handling. Brochure and specifica- 
tions $5 00 Do ran Motor Company, 3425 Rid gee rest Drive, 
Department LA, Reno, Nevada 69512-1443 



CLASSIC CARS (6) 2W expertly crafted, handpainted. 
$12.55. Lament Associates. Box 175, New Port Richey, FL 
34656 



OIL CLEANING FORMULA, source. $5 00 R M. Grace, 167 
N. Upper St.. Lexington. KY 40507 



GAS TREATMENT; Increase mileage, reduce emissions, 
guaranteed. $16 95 postpaid B4D, Box 247, Morton, PA 
19070 



NEW DISCOVERY for carburetors can DOUBLE mileage 
WITHOUT power loss. EASILY and INEXPENSIVELY, To 

!eam how, call 1 (900) 321-4100, ext. 29, only $2'minute. 



WINDSHIELD ROCK CHIP REPAIR KIT $14.96. Mister 
Auto Glass, 13206 Chimney Sweep, Houston, TX 77041 



SUCK 50 at a discount. Dealers wanted. 1 -600-747-9713 or 
1-600-383-3079. Independent Distributor 



AUTO SUPPUE5 & EQUIPMENT 



GENUINE FACTORY PARTS & ACCESSORIES "HONDA, 
MAZDA, ACURA, BMW, GENERAL MOTORS" THE PER- 
FECT GIFT. Up to 50% discount oft retail. Manufacturer's 
Warranties Apply, Call 1 -800-628-081 7. 



ALTERNATOR. Generate r Rebuilding Book. Price: 
Hedeiund Engineering. 7505 Barkentine, Las Vegas. NV 
89128 



CORVAIR PARTS - over 6000 CORVAIR parts in 400 page 
illustrated catalog $4.00. Clark's CORVAIR Parts, Inc., Rt. 2, 
Shelburne Falls, MA 01370. 413-625-9776 



GASOLINE Hostage? CMG 7D*/G all on. Domestic supply. 
Dual fuel conversion easy, practical. Complete instructions. 
CNG Research Center, Box 104M, N. Georgetown, Ohio 
44665 



MAKE YOUR OWN FUEL SOURCE. Complete plans for 
ethanol still, production, and fuel usage in vehicle. $12.95 to: 
Energy Corporation, P.O. Box 8096, Ft. Collins, CO 60526 



VOLKSWAGEN Parts, Restorations, Customizing, Suppli- 
ers Directory $2. Bugs. Box 336, Greensboro, MD 21639 



HEAOUGHT REMINDER Warns you with loud alarm. Easy 
to install $4.95 Babco, P.O. Box 328, Ronkonkoma. New 
York 11779 



GASAHOL STILL-SAVE MONEY complete easy plans and 
instructions $15. Greg McMthon, 6 East Monroe, Lin wood. 
NJ 08221 



40%+ FUEL SAVINGS 
PREVENTING WEAR/POLLUTION! Gain power! FREE 
REPORT: Box 497-B, Trail, B.C. V1R 4L7 



1947-1972 Chevrolet truck parts. Call to order catalog. 
Golden State Pickup Parts 800-235-5717 



ALCOHOL STILL Produce your own gasoline supple- 
ment. Plans $15. James Design, Box 490. Flint, Ml 48502. 



BIKECAR 



2 SPEED Electric Bike Plans $12.00. Smiths, 658 W. 
Willow, Enid, Okla 73701 



TRUCKS, RW?T$ & SUPPLIES 



TRUCK parts- New or used transmission and rear end 
parts-nearly all ratios. Jeeps through big diesels. We satisfy. 
Geiger Truck Parts, Box 365, Watseka, IL 60970. 
800-87-Geiger. 



MOTORCYCLES, MOTORSCOOTERS & 

SUPPLES 



MOPED Repair instructional information shows how. 
$10-00- Barry Brooks. 705 Sawmill Road, Raleigh, N C. 
27615-4646 



GO KARTS, MinibikeSr ATV's- Kits, Parts. Engines. Lowest 
Prices Largest Selection. 80 Page Catalog $3.00. 
Refundable. Kart World, Dept. C 1488 Mentor Ave., 
Painesville. Ohio 44077 



FATHER SON PROJECT, GO-KARTS t KITS, COMPLETE, 
$3.00 INFO, OSS, RD#8 BOX 259 T KITTANNING. PA 16201 



AVIATION, HANGGLKNNG 



AIR80ATS Hovercraft Supplies. Completed Models, 
Plans. Kits. Propellers. Engines. Catalog $3.00. Spo rise raft, 
Box 640M4, Meeker. OK 74655 



HOMEBUILT ROTORCRAFT Magazine ptus Gyroplane, 
Helicopter, Pulsejet plans & manuals. Catalog i sample 
magazine - $5.00. RFI, 5555 Zuni SE, Suite 2B1-PM, 
Albuquerque, NM 67106 



BUILD piston powered rocket belt. Info $10.00. Tecknico, 
Box 973, Kaikaska, Ml 49646 



STEALTH fighter, 5 color photos $2 SASE. 317 View Drive, 
Las Vegas, NV 89107 



DESIGN-Build Airplanes, Hang Gliders, Simplified publi- 
cations brochure $1.00. McCoy Aircraft, Suite 243. Box J, 
Manhattan Beach, CA 90266 



SMOE & ASTRONAUTS 



BOOMERANG DISCOVERY . . . HI-TECH SPORT, Incredh 
ble Returns! Amazing Fun. Unique Catalog. FREE! 
Boomerang Man, 1806-1 N. 3rd, Monroe, LA 71201-4222 
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HOVERCRAFT 



DEALERSHIP information $11, Kits, VW plans $52. 
Neoteric, Terre-Haute, Indiana, 47807, {612) 234-1120. 

HOVERCRAFT plans, 3 to 160hp. Information. $5 {refund- 
able), Sevtec, Box 646, Monroe, WA 98272 

SCAT Hovercraft and Parts. Catalog $2. GPL, 2659 
Cormorant, Delray Beach, FL 33444-1066 

CB5, RADIO & HAM EOUPMENT 

POUCE-FIRE SCANNERS. CD's. MARINE 2WAY. ANTEN- 
NAS. HPR P BOX 19224PM, DENVER, CO 80219 

DIRECTORIES: Secret Scanner Frequencies! Federal 
Agencies, etc. Big Catalog. CflB, Box 56- PM, Com mack, NY 
11725 

CB MODIFICATIONS! Frequencies, sliders, FM, amplifiers, 
books, kits, repairs, high-performance accessories Catalog 
$2. CSCi, Box 31500M, Phoenix, AZ 85046 

WHOLESALE Scanners, CB s, 2way, accessories catalog. 
SCANNER WORLD, 10PM New Scotland, Albany, NY 12206 

CB. POWER MANUAL 158 radios covered very easy 
modifications, includes devices brochure. £14.95. TXP 
Systems, Box 897, Wautoma, Wl 54982. 

CB 1 S t Scanners, Stereos. Catalog $2. Starcomm, P.O. Box 
130, Cortaro, AZ 85652 

SECRET CB manuals, modifications, accessories. Cata- 
log 32 Selman Enterprises. POB 8189, Corpus Christy TX 
73466-8189. (512) 653-2935. 



BUGGED? WIRETAPPED? Find out fasti Counte mea- 
sures equipment catalog $1. Capri Electronics, Box 589 P, 
Bayfield, CO 61 122 

ROOM SURVEILLANCE TELEPHONE £1 75 00, Phone Tap 
Catalog $3.00. Listen Electronics, 603 Elgin, Muskogee, OK 
74401 - 1-8Q0-633-TAPS 

LONG PLAY TAPE RECORDERS, 12 hours per cassette 
Free Brochure, Productive Products, Box 930024. Norcross, 
Georgia, 30093 

BUILD "Bug 14 detector, light- wave communicator, sound 
synthesizer, and much More. Complete plans. $5.95. Creek 
Enterprises, P,0. Box 341. Livermore, CA 94650. 

MINIATURE FM Transmitters! Tracking Transmitters! 
Voice Disguisers! Phone Devices! Detectors? Kits or Assem- 
bled! Catalog $2.00: XANDI Electronics, Box 25647. Dept. 
28N. Tempe. AZ 85295-5647 

CALLER ID displays phone number of person calling you 
after first ring - stores phone numbers of 14 recent calls. 
$69 95 ppd, EDE. P.O. Box 337. Buffalo. NY 1 4226. (716)691- 
3476, 

FM. TRANSMITTER, V * W Highly Sensitive? Range one 
mile. Complete kit $24 95 + S2.Q0S&H. Temple Design. 1238 
E. Susan Ln.. Tempe. AZ 85281 

TINY 2 WATT TELEVISION TRANSMITTER! 2 Mile Range! 
Under Si 00! Complete Plans. $12,95- Satisfaction Guaran- 
teed. Supercircuits, 1403-0 Bayview, Henmosa Beach, CA 
90254. (213) 372-9166 

COMPUTERS A SOFTWARE 

BUILD your own Macintosh and save 50%. New book 
shows how. Free info. C ATM AC'S, Box 68708, Portland, OH 
97268 

LAPTOP COMPUTER CASLES. Build your own system of 
cables weighing only 8 ounces! Free software? Si 5 diskette; 
£64.95 kit; $104.95 assembled. MYK Enterprises. 2008 
Franciscan, 106, Alameda, CA 94501. 

COMPUTER DESK/HUTCH Plans for Home/Office, $6.00. 
DES, 8788 Macedonia Road, Cookeville, TN 38501 

SAVE time/money. Comprehensive PC buying guide. 
Guaranteed! £14 95. BeagleWare, Inc., 15206 Emily GL. 
Bowie, MD 20716-3200 

VHSVDEO 
MOVE CLASSICS 

3500 SELECTIONS!! Details, Catalog £3.00, Refundable. 
Dorothy, Box 64, Keeter, CA 93530-0064 

SATEUJTETV 

FREE Catalog - Lowest prices world wide. SKYVISION. 
2017 Collegeway, Fergus Fails. MN 56537 (800)334-6455. 

FREE DETAILS! INSTALL IT YOURSELF! Complete sys- 
tems, u pg rad es . O rb i te k Sate llite Communi cations , Box 264- 
M12, Bohemia, New York 11716-0264. (516) 589-1392. 



118 



POPULAR MECHANICS 



V1DEQCIPHER Technical Manuals Including Software 
Catalog - $3.00. TELECODE, P.O. Box 6426pPM, Yuma, AZ 
65366-6426 

SATELLITE ENTERTAINMENT CENTER has the best 
prices and service. Most major brands. Satellite systems, 
cellular phones, fax machines, car audio. 1-800-333-8568- 

HOME SATELLITE SYSTEMS do if yourself and save 
Complete systems, updates and parts Enstruclions tailored 
for your area (800) 336-1133 free catalog, 

SATELLITE HANDBOOK, Installation and repair. Covers it 
all? GUARANTEED! For more details 1^00-852-9676. 

V1DEOCIPHER: Build Your Own Low Cost Videocipher II 
Operates Without Subscription Kit includes Simple Instruc- 
tions. Parts List 5 Circuit Board Only £55 00 fUS) Cheque. 
MO— To: CA Comeau. Box 1327, Halifax, NS, Canada 
B3K 5H4 

TV, VDEOS & VKO EOUPMENT 

NOTICE: USE OF CERTAIN ITEMS IN THIS 
CLASSIFICATION REQUIRES STATION 
AUTHORIZATION. 

CABLE TV DESCRAMBLERS, converters, filters, and 
more. FREE 14 page catalog. TYV Cable, 12062 S.W. 117 
Court, Suite 126. Miami, FL33186. 600-442-9333 

DESCRAMBLERS: OAK M35B, £39.95. Also JERROLD, 
ZENITH, SCIENTIFIC ATLANTA, etc. Guaranteed. Cable 
Plus, 1441 7 Chase #461 -F, Panorama City, CA 91402. 1-800- 
822-9955. 

EASY GUIDE to home video installations. Simple instruc- 
tions and diagrams. Send $6.95 to: Light Communications, 
Box 37593, Sarasota, FL 34276. 

DESCRAMBLERS. Complete cable descrambfer kit $39. 
Complete satellite desc rambler kit $45. Special: Combo 
Jerrold 400 and SB3 $165. Many more. Free Catalog. MJMP 
Industry. Box 531*, Bronx, NY 10461 -0206 

CABLE TV BOXES NEW EQUIPMENT f year warranty, 
Low-Fair price. Free Brochure. ACE Products. P.O Box 562. 
Saco, ME Q4072. 1-900-234-0726 

GABLE TV CONVERTERS AND DESCRAMBLERS BAR- 
GAIN HEADQUARTERS! JERROLD, TOCOM, ZENITH, HAM- 
LIN, SCIENTIFIC ATLANTA, OAK M35B ONLY $60. FREE 
CATALOG! GCN, 1032 IRVING ST. #109, SAN FRANCISCO, 
CA 94122, ORDER NOW! VI SAM C COD 800-327-4544. 

$221 .70 daily using your VCR. Free Details. NECC. Box 
3043-R, Skokie. IL 60076 

CABLE TV CONVERTERS-DISC RAMBLERS WHOLE- 
SALE CLUB! WE SPECIALIZE IN DEALER SALES! OUR 
LOW 10 LOT PRICES: JERROLD 40ODFLX3.CMC $95, ZENITH 
ZTAC $150, MANY OTHERS! VIDEO-TECH, 3702 & 
VIRGINIA ST. #160-304, RENO, NV 89502. CALL TODAY! 
VISA/MC/COD 800-562-6*64 

CABLE TV CONVERTERS. Jerrold, Oak, Scientific. Atlan- 
tic, Zenith and Many Others "New " MTS Stereo ArJd-On . . , 
Mute and Volume. fdeal for 400 A 450 Owners! Visa, M/C + 
Amex. 1 -800-826-7623, B-&B Inc.. 4030 Beau -OR ue Drive, 
Eagan, MN 55122 

CABLE TV EOUPMENT 

CABLE TV DESCRAMBLERS. All major brands. WE SPE- 
CIALIZE IN DEALER PRICING. Toll free 1 -800-327-3407. K.D. 
Video, P.O. Box 29536, Minneapolis, MN 55429 

DESCRAMBLERS, converters, LOWEST PRICES. CNC 

Concepts Inc., P.O. Box 34503, Minneapolis, MN 55464, 
1-800-535-1843. 

TOCOM VIP Test chip Fully activates unit $50-00 calf {21 3) 
667-0081. 

CABLE CONVERTERS ALL MAJOR BRANDS Info + 
Orders 1-800-782-0552. Freeway Inc. s.m.p., P.O. 5036. 
Burnsville, MN 55337 

CABLE TV SECRETS - the outlaw publication the cable 
companies tried to ban. HBO, Movie Channel, Showtime, 
Descram biers, Converters, etc. Suppliers list Included. 
$9.95, Cable Facts, Box 711 -PM, Pataskala, Ohio 43062. 

CAMPERS & TRAWLERS — KITS, PLANS 

BUILD YOUR OWN - Travel Trailer - Fifth Wheeler - 
Motorhome - Camper - Pickup Cover - Plans - Patterns - Kits - 
Catalog $1, GJen-L, 9152 Rosecrans, Box 1804/RV, 
Bellflower, CA 90706, 

172 TRAILER PLANS Motorcycle, Utility, Car, Construc- 
tion - Strong, Streamlined, easily built. Component Kits 
Catalog $4.00. {Refundable}. Tag- Along. Sox 15107, Salem, 
OR 97309 



BOATS, OUTBQAUDS, TRAILERS, « 

KITS 

BOAT KITS - PLANS - PATTERNS - WORLD'S LARGEST 
COMPLETE LINE - 6770 F - Powerboats - Sportboats - 
Sai I boats - Trimarans - Di ng h ies - Houseboats - Hydro planes 
- Tunnelhulls - Duckboats - Canoes/Strippers - Kayaks - 
Dories - HUGE, FULLY ILLUSTRATED CATALOG $3.00 
(Airmail $5.00), includes Supplies Catalog, (Epoxies - Fiber- 
glass - Flotation Foam - DISCOVER nodryrot epoxy building 
method) - BOOK Amateur Boatbuilding , $6.00 - 
CLARKCRAFT, 16-P Aqualane, Tonawanda, NY 14150 

EVINRUDES - NEW 1999 Bargains - Top Brands . . . all 
sizes . . . $2.00 handling . . . Scott McCulloch parts , , , 
Electra Marine, 610 Merrick Road, Lyn brook. New York 
11563 

BOAT PLANS - PATTERNS - KITS - Hundreds of Proven 
designs - 7755' - Hydroplanes - Canoes - Kayaks - Rowboats - 
Duckboats - Dories - Bassboats - Sailboats - Houseboats - 
Sportfishers - Quick/simple St rtc hen glue. Tremendous sav- 
ings! 168-page DESIGN BOOK - $4.00 AIRMAIL Includes 
Free "Boatbuilding Supplies" catalog. Book: 312 page 
BOATBUILDING WITH PLYWOOD, NEW 3rd Edition Only 
$25 95. GLEN-L, 9152 Rosecrans. Box 1804/PMZM, 
Bellflower, CA 90706. 

ENGINE REPAIR VIDEOS - Evinrude, Mercruiser, Mariner, 
Etc. Details: Master Marine Service. P.O. Box 1901 (pm), 
Toms River, NJ 08754 



ATHLETIC EOUPMENT AND BODY 



BIGGER, More Powerful Muscles - faster! I Free Book let 1 
Universal, Box 6694 A, Detroit, Michigan 48240 

BATTER CS r ALTERNATORS 

BATTERIES-BY-MAIL Watch Lithium Rechargeable. Box 
10, Orangeburg, NY 10962-0010 80XM31-1332. 



TOOLS TOR SALE 



BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar- 
anteed. Catalog Si 00 (Refundable), Camelot, Dept. 44, Box 
§5 + Bristol, Wisconsin 53104 

BANDSAW welding attachment uses arc welder. Info $2. 
WeldDone Enterprises, RD #3 Box 225, Trumansburg, New 
York 14866 

AIR tools, compressors, accessories, socket sets, sand 
blasters, spray guns. Catalog $1.00 refundable. Partco, P.O. 
Box 2431, Kingford. Ml 49802 

MACHTETY, TOOLS & SUPPUES 

WOOD A Metalworking Machinery, Tools, Supplies. Cata- 
log $1.00. Blue Ridge, Box 536- V, Hurricane, WV 25526. 
{304) 562-353S. 

STEEU A<u Brass— Sheet, Bar, Shop Supplies, 

Plans. Write: CEt, RR1, Box 163, Cameron. IL 61423- 

4 M METAL Cutting Lathe (118.25. Taig, 15048 Proctor. 
Industry, CA 91746 

LATHES-INDUSTRtAUHOBBY FROM $345.00, METALS, 
SUPPLIES, LARGE CATALOG $2.00- CAMPBELL TOOLS 
35TH YEAR, 2100-D SELMA RD., SPRINGFIELD, OHIO 
45505. 1-513-322-8562. 

PROFESSIONAL SANDING BLOCK. Easy, indispensable I 
Plans. $3 SASE. P.O, Box 297-S, Elverano, CA 95433 

SMALL FOUNDRY Furnaces, Supplies. Free literature. 
Pyramid Products, 3736 South 7th Avenue. Phoenix, Arizona 
85041 

EPOXY ADHESIVE, Industrial quality. Factory direct. Re- 
quest free literature, quantity pricing. $1500 one pound kit, 
$4 50 S&H. POLYTEC Industries, P.O. Sox 327, Greenville. 
R.I. 02626 



ENERGY SAfcflNG 

EASY-TO-FOLLOW PLANS FOR WOOD COOK STOVE. 

Remarkable stove cooks, bakes & totally heats your home & 
water SUPER EFFICIENT! Step-by-step instructions $14.95 
M. Johannessohn. Route 1, Lengby r MN 56651 



ENERGY! Fuel-less Motors and Generators. Hi A, 
REP, Bowling Green, MO 63334 

WOODSTOVE PLANS, heats 1000+ sq. ft, inexpensive to 
build, no welding necessary. Plans $5.00. to: Fasco, 5601 
Hickory Lane, Plattewoods, Mo, 64151 

(Continued on next page) 
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ENERGY WING 

(Continued from preceding page) 

MAKE GAS - Gas that wii run your car, It's easy! Plans, 
information $5.00. Future Products, 1823 Division Hwy„ 
Narvon, PA 17555 



ELECTRIC Cars, Solar Heaters, Wind Generators, Plans 
$15. Catalog $1. Sparky, Box 227, East Prospect, PA 17317 



DECREASE heating cost up 10 60%, our system evolved in 
the 73 oil embargo. Plans $24.95. Quality Electronics, 312a 
Lake Washington Rd. Suit 148, Me I bourn. FL 32934 

USE GAS WATER HEATER to HEAT addition or cabin 
(clean and efficient) Instructions and Diagrams £11.95. 
Baseboards, PO Box 935, Oswego, IL 60543 

"UNDERSTANDING YOUR ELECTRIC WATER HEATER 11 

can realJy save you money I Pays for itself first month or 
money back. Test repair "tune up." Send $4,00 plus $1 .00 
P&H to: AP&E, P.O. Box 1405, Rockland, ME 04841, 



SAVE Heating/Cooling Your Home, SASE to: Scott, P O 
Box 291877, Orange, FL 32129 



CUT GAS COSTS guide has Proven Economical Plans 
and Information $14.95. Russell Engineering, 31 5th Ave,, 
Atwater, CA 95301 



REPLACE The Power Company. Plans for windmills, solar 
panels ele Everything needed. Send S5 plus $2 handling. 
Dudley Enter prizes P.O. Box 643, Loris, SC 29569 



FREE INFORMATION SAVE THOUSANDS ON ENERGY 
COSTS. Martlat Ltd., P.O. Box 66132, Baltimore, MD 21239 



SAVE 20%+ ON HEAT! Simple INEXPENSIVE (Free?), 

Safe Invention FULL PLANS $7.00. ABC. Box 460. 
Merrimack, NH 03054-0460 



KACHELOFEN - Alternative heating system, a fraction of 
oil. Centuries old. Send $3-00 plus SASE tor information. Q l 
Dehnert, P.O. Box 366. Milton. NY 12547 



CONSERVE 70% on Energy. Lower Gas/Electric bills. 69 
ways to Improve Your Home. $4.50 plus ,8QC P/H. Granillo 
Interprises EG I. Box 13294. Tucson, Arizona 65732-3294 



HOW to save on home energy costs- Send $4,95 to: 
Richard Furness. 6801 l\L Clearview, Tampa, Florida 33614 

FUEL Mileage evaluation on all 1991 vehicles Send $4 00 
to: Keeleys Professional Services, 612 Eureka St., 
Weatherford, TX 76066 



SOLAR & ALTERNATE ENERGY 



GAS TOO HIGH? MANUAL WITH PLANS EXPLAINS HOW 
TO MAKE ALCOHOL FUEL, $9.95 - $2 P&H, GRAIN FUELS, 
4616 PENNY LAKE. OKLAHOMA CITY, OK 73127 



SOLAR ELECTRIC SYSTEMS! Panels, Equipment. Books 
Free Catalog! SUN POWER - TEXAS, POB 2786, Freeport, 
Texas 77541 (409) 233^8350 



PRODUCE FUEL - plans for alcohol still. Also SOLAR 
water heater plans. $10. 00 eacb/S 15.00 both. Buriech, Inc.. 
Box 4595, Troy, Ml 43099. 

SOLAR collectors, Hydroponic Green house control. Send 
stamp. 10909-PM Hayven hurst, Granada Hifls, CA 91344 

THE HOMEBUILT DYNAMO (1097} Complete illustrated 
Low-tech plans $65 (US) postpaid airmail. Reviewed 1969 in 
MODEL ENGINEER (December 15) and POPULAR ELEC- 
TRONICS (December). Brochures $2. Todd-Forbes 
Publishing, €27 West Coast Road. Gratia, Auckland, New 
Zealand, 



SOLAR Still, Make Own Alcohol Fuel Distilled Water. 
Plans $10.00, Infogroups, Box 4218, St. George, UT 84770 



QUIT BUYING GASOUNE Build your own Alcohol Fuei 
Still Blueprints $9.95 PLM Engineering. P.O. Sox 43244. 
Atlanta, GA 30336-0244 



HOME CRAFTSMAN 



1000 WOODCRAFT PATTERNS! Fun, profitable, shop- 
tested designs. Catalog + sample pattern £2.00 - Accents 
(BP-120), Box 7387, Gonic, NH 03839 

NEW I BUILD AMAZING LIQUID PISTON ENGINE f rom 

pipe fittings. Easy plans, Free information. AS CO, Box 306- 
M12, Seminary. MS 39479 

FULL-SIZE PROFESSIONAL PLANS Catalog So UG Over 
200 plans for building fine furniture. Furniture Designs, Inc.. 
CP-90, 1827 Elmdale Ave,, Glenview. IL 60025. 

MAKE WOODEN TOYS whirligigs, door harps, doll- 
houses, clocks, music boxes, weather instruments, crafts, 
furniture with our plans, parts, kits, supplies - Catalog $1.00- 
(614] 484-4363 - C herry Tree Toys, Be I mo nt, Oh io 4371 6-0369 

SUPER woodcraft patterns, windmills, wells, vanes, whirli- 
gigs, jigsawing. Fun or profit. Catalog $1.00. Woodcrafters, 
11840 ntorth US, 27, Dewitt, Michigan 48820 



CHALET DOLLHOUSE PLAN with furniture patterns 
$5.50, 5 easy woodworking projects $5.50 both $8.00. Wayne 
Gardner, 101 Cambridge Circle, Gaffney, S C. 29340 



ALUMINUM CANS ARE MONEY-Smash em Flat. Build Our 
Wooden Model CAN SMASHER, Pays For It's Self, Saves 
Bags, Space, Trips To Sell, Easy To Follow Plans Built With 
2x4 s. Send Check or Money Order $1 2,95 To ; Smasher. P.O. 
Box 378. Queen City, Tex. 75572-0378. 



WOODEN standing reindeer pattern, 29". $7.95. 
DeHinger's, Box 744, Center. TX 75935. 

CEDAR HOT TUB PLANS $10 95. This includes heating/jet 
systems. Hard to find components also avertable. R/J 
Enterprises, 857 W. Ellendale. Dallas. OR 97338 

SANTA & REINDEER $6.00. Full size jigsaw pattern. Easy 
to make. MC Patterns, Box 319, Park Ridge, IL 60068. 



FAVORITE WOOD TOYS, Patterns, Parts. Wheels. Catalog 
$1.00. Toys and Joys, Box 628 M, Lynden, Wash 98264 

"GETTING STARTED WITH PVC PIPE FURNITURE." 

Casual, Box 208, Tewksbury. MA 01876 

BUILD 1-hp versatile AIR COMPRESSOR. Maximum pres- 
sure 125 PSI. Send for Plan PC-1717 + $6.95 to; POPULAR 
MECHANICS, Sox 1014. Radio City Sta., New York, N,Y, 
10101 



WOOD, WOODWORKING 



DO IT YOURSELFERS! Save your oack! 3 level sawhorse 
Adjust to Comfortable height. Plans $3 00. Cole Company, 
Box 7877-2, Mission Hills. CA 91346 

STURDY TWO-STEP STOOL. FuJI size pattern. Complete 
instructions, $3 50. Make from low cost or scrap wood Made 
to last C&M Enterprises, 463 Castle Crest Or . Elko, Nevada 
89801 



'FREE woou for home craftsmen" £9.95 info. SASE. 
Tarinek, 35-67 valleyview. Kitchener, Ontario, Canada N2£ 
3J1 



WOODWORKING SANTAS! 9 elegant, simple desk acces- 
sories, Several children can make Plans shipped day order 
received - $5.00. Cole Company, Box 7677-1, Mission Hills, 
CA 91346 



WOODEN Parts Manufacturing -What can we make for 
you? SASE to: 159 W. Stratford, Salt Lake City. UT 84115 

SWING set, fort & slide Save $$ r build your own Novice to 
expert. Complete plans & instructions. Guaranteed. Send 
$9 95 to. Woodstuff Ltd., P.O. Box 753 r Dacula, G A 30211 



PLANS, BLUEPRINTS, PROJECTS 



MAKE 5$$ from plastic pails. Assemble totes and sell. 
Easy. Complete instructions and drawings. Send $2.00 to: 
FBL Markets, Box 4514, St Paul, MN 55104 

HOT DOG CART Plans. 13 Types. S5.00. VfRFAB, P.O. Sox 
47, Hillside, N J. 07205 

PROTECT your family against earthquakes, hurricanes, 
tornadoes or war. Build an above or below ground fallout 
shelter. Booklet contains instructions, diagrams and materi- 
als list. Send $9 95 to: L&R Enterprises, P.O. Box 720152, 
Redding, CA 96099 

PORTABLE CAMP SHOWER tankless healing system. 
Plans $20 units $79 To:Coal-Shower, P.O. Box 64927, 
Tucson AZ 85740 



WATER PURIFIER FROM PVC PIPE Easy, Professional 
Plans $9 95 8aron Enterprises, P O, Box 15797, New 
Orleans, LA 70175 



MARBLE rolling game, six ramps. $5.95. Box 526060, Salt 
Lake City, Utah 84152-6080 

EARTHQUAKE READINESS! Detailed plans for outside 
emergency supply storage unit. $9 SASE, P.O. Box 297-E, 
Elverano, CA 95433 

ALCOHOL STILL, convert garbage to fuel, blue prints 
$15.95. Tibbaa Box 2881, Apple Valley, CA 92307 

GROW YOUR OWN! IN THE CLOSET! 
COMPLETE instructions tor constructing and operating 
indoor hydro ponic gardens. Send $5.95 to: THC, Box 536, 
Camarillo, OA 93011 

YOUR PLANS/IDEAS By Computer send $5,00 for infor- 
mation. Computerized Design Inc.. 1920 Monument Blvd. 
Suite 133. Concord, CA 94520 



BUILD MODEL PLANETS. Easy construction and paint- 
ing. Plans, $8 00. Al co-Tech, Box 217. Slave Lake, Alberta 
TOG 2A0 



COMPOST Bin! Build your own! Plans & instructions 
$7,95, CRPE, P.O. Box 302. Cross River, N P Y. 10518 

MAKE YOUR OWN COUNTRY 'ANTIQUES" Plans, pat- 
terns, instructions for 200 chests, cupboards, hutches, 
benches, accessories. Catalog $3, Treasures. Box 9M, 
Huntsville, OH 43324 



GASOLINE crisis fight back! Fill your tank with ethanol. 
Build your own still. Plans $12.95- DE$ Enterprises, Suite 
1 15. 5738 South Redwood Road, Salt Lake City. Utah 84123 

SHEETROCK CEILING JACK make from lumber and boat 
winch, plans photographs $8.00 and large SASE. D&P. 
Ehlers. R2. Box 147, Nelson, Nebr 66961 



BUILD a FUTON Mattress and Frame for under $100! 
Plans, templates. \ T needle $14.95 JPM, 1941 Southpointe 
#4, Baton Rouge, LA 70808. 



COMPOST BIN: Build your own. Simple and attractive. 
Plans with instructions. $5,00 DC Publishing, Box 194, 
Rocky Hill. New Jersey 08553. 



FOR THE HOME 



SAVE thousands on home mortgage. Easy to follow 
instructions $10.00. KrisLine. P.O. Box 65, Ridgefieid. CT 
06877. 



ASBESTOS and Hazardous Materials may Reduce Home 
Values 50%. Information, Identification and Solutions. $9.95. 
Gregg Kruse, 6135-323 Chasewood Pkwy.. Minnetonka, MN 
55343 



FIREWOOD users; carry your firewood the clean, easy way 
with our strong, durable log carrying sling. Send $21.50 to: 
LOG TOTER T P.O. Box 1012, Woodruff. Wis. 54568 



RADON Gas Second leading cause of Lung Cancer, la 
Your home safe? Home Radon Detection Kit, $24,95. L. C. M, 
2841 Forest Hill Blvd., W. Palm Beach, Fla. 33406 



WATER FINDER Sensitive locator, only $10.95. Rick s 
Equipment, 250-2S Orange #123, Escondido, CA 92025 

PREVENT WATER HEATER RUST-OUT! With new FLEX- 
ANODE Easy Repiacement Anode Kit, Free information 
1^00-247-7130. Box 9612, New Haven, CT 06535 



HOME BUILDING & REMODEUNG 



SIDING; Save hundreds estimating the cost of your home 
before signing a contract. Easy to follow instruction kit 
Send $1 4.95 to: Tim Collins Construction, RR2, Fort Dodge, 
IA 50501 



WALLPAPERING: Save hundred$ Detailed installation 
instructions plus phone support, $9.95. UCANTOO. P.O. Box 
1573. Arlington Heights, IL 60006-1573 



PLASTICS 



CASTOLfTE Liquid Plastics. Crystal clear, colors. For 
casting, embedding, coating, fiberglassing, repairing and 
reproducing with our Mold Making Supplies. Catalog $2.00. 
Castolite. Dept, 900/ PM, Box 391. Woodstock, IL 6O098 

MOLD ABLE EPOXY FOAM Sample How-to $19.95. $3.50 
S/R Information $2.00. R.T.S., Box 40, Summer land, Florida 
33042 305-872-3930, 



AH CONDITIOMNG & HEATWG 



AIR-CONDITIONING, HEATING r HUMIDIFIERS, air clean- 
ers, boilers, mobile home units, heat pumps. Installation 
supplies, fireplaces, whote to you. 1-300-SAY-AIR-1 



DO IT YOURSELF 



ARROWHEAD Making, Information $1.00. VHS. $29.95. 
S/H $3,50, Commons, Box 501 2-M, Central Point, OR 97502, 



STOP KILLING YOUR VCRf 60% need costly repairs every 
12-20 months. Cleaning tapes devasfatel Instructional Video 
(with booklet} demonstrates cleaning/maintenance (Cam- 
corders too). Professional. Easy at $19.95 (MC/ViSA) 1-60O- 
233-5943, Communications Unlimited, Sox 90S, Marshall, 
Texas 75671 



CUSTOM DESIGNED CLOSETS by mail, pre-cut and 
packaged tor your closets. Closet Maid wire shelving. The 
Close i Doctor. 1-600-344-4537 for free brochure. 

BODY REPAIR VIDEOS £19.95 Free Brochure Call 

Triangle Productions 1-800-562-6355. 

SAVE MONEY! Easy to follow Plumbing Repair Booklet 
$9.95 + $1.50 S&H. Farrco, P.O. Box 700116. San Antonio, 
TX 78270. 



ENJOY HOME STEAM SAUNA! Rejuvenates, relaxes. 
Innovative portable. Proven excellence, under $90.00. Easy 
weekend plans, photos $14.95. Taylor American, 214 North 
26th, Lafayette, IN 47904 

HIGHLIGHT YOUR AD! Do you want more visibility? You 
can certainly have it! The screening process shown here 
costs $50.00. Interested? Rates are $9 45 per word insertion 
payable in advance. Send your ad plus check or money 
order to Popular Mechanics Classified, £24 W. 57th Street. 
New York, NY 10019. 

(Continued on next page} 
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DO fT YOURSELF 

(Continued from preceding page) 



HOUSEHOLD DICTIONARY 4,000 money saving tips on 
house repairs and home maintenance. Fully illustrated. 
Send (7 95, Totally Gifted, 6 Chapman Drive. Massapequa 
Park, NY 11762 

CONCRETE patios, sidewalks, driveways Easy instruc- 
tions! S3 00: Save, 4702 W. Aire Libre, Glendaie, AZ S5306 

HIDEAWAYS ro build tor your guns and valuables. Plans 1 
or 2, 110.00 each or both for Si 5.00. CA Enterprises, P.O. 
Box 218, Pinch, W.V. 25156 

PICNIC TABLE, sturdy, holds eight adults, winter project 
detailed plans $3 00 0 Bryan Enterprises, P.O. Box 8335, 
White Cloud, Ml 49349 

SHOWER Curtain dosing in. Mine did, but Shower 
Curtain Holder solved the problem. Please Send $1.00 
SASE. and receive plan and make this product for you, 
E.G,S.« Box 473, Brighton, Tenn. 38011 

MAKE MONEY and Amaze Friends with your ingenuity. 
Decorative Windvane Fans made from aluminum cans. Easy 
Instructions' $5 00 SASE. Fans, P.O Box 5031 4-N, Denton, 
TX 76306 

HOW TO HANG AND TAPE DRYWALL* Detailed guide 
$10.00. Lane Enterprises, 326 1 Street. Suite 132, Eureka, CA 
95501 

DO-IT-YOURSELF PLUMBING, WS EASY WITH GEN" 
OVA! This 158-page guide gives step-by-step instructions on 
how to do everything from simple repair jobs to plumbing an 
entire house. Send $11.45 to: Genova Products Inc., 7034 E. 
Court Street, Davison, Michigan 48423 

INSTALL YOUR OWN W-G ROUND SWIMMING POOL for 
as low as $1,695.00. Cheswick Pools, Rt. #28, Cheswick, PA 
15024. 412-274-6400 

51,000 Catalogs Listed. Sources for Anything! $595- 
Directory, Box 92452N. Atlanta, Georgia 30314 

APPLIANCE REPAIR VIDEOS save money, professional 
tapes leach easy steps. Over 50 different tapes available 
1-800-256-TAPE 



ARTS, CRAFTS, SUPPLIES 

WANNA BUY A DUCK? Don't buy one, carve One! EASY 
step by step VIDEOS presented by award winning carver. For 
beginners or teachers FREE information. Send SASE to: 
T.M. Enterprises, 91 Atherton, Exton. PA 19341 

GLASS ETCHING. Complete 167 page Fully Illustrated 
guide to easy way of ' Sandblasting Glass For Fun and 
Prottl". Send Si 4.95 plus $3.00 S/H to: KMS, P.O. Box 919, 
Rathdrum, ID 83658 

"GETTING Started in Stained Glass." $1.00. Whittemore, 
Bex 2065T, Hanover, Mass, 02339 

STAINED GLASS, tools, supplies and more For the novice 
or master artisan. FREE 1991 CATALOG. AmenGlas, 
Department PM120. Box 27668, Omaha. Nebraska 68127. 

CLOCK movements, components, plans, epoxy, prints, 
door harp supplies, videos, stencils ■ over 1500 items f 
Wholesale catalog $3.00 [credited), Steebar. P.O. Box 463-P, 
Andover, NJ 07821-0463 

"AWCHEE'S CHAAYR" pincushion, info, free, SASE: 
U-Neek, Box 1315. Palmetto, FL 34220 

NEON ART Home Study Course FREE DETAILS, Hobby 
or Start Business. Five Complete Books. Neon, 522 Myrtle, 
PM120, Arlington, Texas 76018 



CARTOOMNG, COMMERCIAL ARTS, 
SiGNtfWnNG 

CARTOON for Fun and Money! f! Free Booklet!!! Cartoons, 
Box 4061 4 A, Detroit, Michigan 46240 

LEARN Sign Painting, Pinstriping, Free Catalogue. 
Kaufmann Supply, Centertown, MO 65023 



LIVE STEAM MODELS! 100-KlTS. ASSEMBLED, ACCES- 
SORIES, PARTS. LARGE DISCOUNTS. Stunning Colored 
Catalog $5.95 Refundable Diamond Enterprises & Book 
Publishers, Dept. PMN, Box 537. Alexandria Bay. NY 13607, 
Phone: f6l3H75-1771 



can mortar. Easy to build, fun to shoot. Plans E6. P. 
Pape. 1640 S.W. 39, Oklahoma City, Okla 73119 
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STEAM ENGINE KITS power models at savings to you! 
Send $2.00 for catalog. P.M. Research, Inc., Dept. 72, 4110 
Miles Hill Road. Wei Is villa, NY 14895 

MAGIC TRICKS, JOKES, 
VEMTRIjOOUSM 

FREE1 World's Leading Novelty Catalog. 1600 Jokes. 
Tricks, Science, Sports, Hobbies. Johnson-Smith, F-01, 
Bradenton, FL 34206-5500 

FREE CATALOG: Ventriloquism, Magic, Clowning, Pup- 
petry, Ballooning! Supplies. Instruction. Entertain Success- 
fully, Profitably! Ma her, Box 420- PM, Littleton, Colorado 
80160 

FREE LAUGHTER— Misc-Print. Dept. B„ Box 16042, 
Wichita, KS 6721 S, 

FLAGS 

FLAG CATALOG $1. U, S„ historical, international, acces- 
sories. Browse "n' Buy, Box 504-M12, Bohemia. NY 11716- 
0504. 

PECAlSr EMBLEMS^ BftTQgS 

CUSTOM EMBROIDERED EMBLEMS, PINS, DECAL5* 

Free Catalog/Quotes. Rush Sketch. Stadri, 61 P Jane, NYC 
10014. (21 2) 929-2293 

ANTIQUES, RELICS, MMAN GOODS & 

CURIOS 

FREE List to Serious Collectors. 300,000 Indian Artifacts, 
Spears. Pots 50,000 Minerals And Fossils. Caddo Trading. 
Box 669, Murfreesboro, Arkansas 71958 

STAMP COLLECTWG 

FREE Gift With First Purchase. U.S. Approvals And Want 
List Service. 20c for Handling. The Stamp Boutique, P.O. 
Box 456. Madison, N J 07940 

FREE - Giant Bargain Stamp Catalog, Full Of AN The 
Latest Offerings On Worldwide Stamps, Accessories And 
Supplies, Baseball Cards. Postcards And Banknotes- Plus 
You "II Receive Stamps On Approval. Buy Only What You 
Like. Return Balance, Satisfaction Guaranteed. Jamestown 
Stamp Company, Inc , Dept. E120PM. Jamestown. New 
York. 14701-0019 

THRILLING British, Foreign Approvals at 50-60% Discount 
1989 Catalogue. Write Today! S&L. Box 653, St Laurent, 
Quebec Canada H4L 4V9 

FREE sample plus catalog Jeffehes, 3480 Middlebelt, 
West Bloomfield, Ml 48323 

50 DIFFERENT Old U.S. between 1861 and 1 939 - $1 .00. Ed 
Roush, Bo* 3734, Mansfield, Ohio 44907, 

WORLD Wide Stamps mounted in books on approval 2c 
and up. TRUST STAMP COMPANY, P.O. Box 1QO-P, 
Jamaica. N.Y. 11435. 

ONE! Two! Three! Cent Stamp Approvals, Regardiess 
Catalog. Kloster, 4164 52nd St., San Diego, CA 92105 

FREE Wholesale US Catalog, Bargains Galore. Stamp 
Tree, Box 356P, Quincy, WA 98846 

500 Different Worldwide Stamps. Only $2 00! Approvals, 
Quebephil, Box 65, St. Jerome, Canada J7Z 6T7 

FREE JAMAICA PACKET! Plus bargain stamp catalog! 
KING STAMP COMPANY, Box 531 . Smithf ield. Pennsylvania 

15478. 

HITLER, 100 GERMANY - 10C! Approvals. Farmdale, Box 
7121, Saskatoon, Canada S7K 4J1 

FREE, U.S. Mint Set. Approvals Frank, Box 4867, Santa 
Clara, CA 95054 

200 Stamps Si .00 with approvals. Chubb uck, 66 
Montclair, Quincy, Mass 02171 

OLD U.S. stamps on approval. Sherman, Box 15355E, 
Philadelphia, PA 19111 

LIQUIDATING Tremendous Old Accumulation. Bargain 
Lists Free. AlataJo, Maynard, MA 01754 

CAMERAS & EQUWMENT 

GIVE a darkroom for Christmas - DARKROOM CABINET 

PLANS 904-726-7686. 

PLAYS, SONGS, MANUSCRIPTS 

POEMS, Songs Wanted Free Recording Publishing. 
Broadway Music Productions, Box 7438PM, Sarasota. FL 
33578 



music wsTRuenoisis & mothjwents 

INTERNATIONAL VIOLIN COMPANY, tonewood. tools, 
varnishes., parts, accessories, strings, cases, instruments, 
bows. Violin, guitar kits. Catalog $1,00 Dept. PM, 4026 W. 
Belvedere Ave . Baltimore, MD 21215 

VIOLIN, GUITAR, etc., making materials, accessories, 
books. Catalog, Si .00. International Luthiers Supply, Box 
580397, Tulsa, OK 74158 

ACCORDION Top Brands, Cordovox, Buy Direct Tremen- 
dous Discounts. Trades, accepted. Free brochure. PM, 
Accordion-O-Rama, 16 West 19th Street, New York, NY 
10011. Phone 212-675-9089 

ACCORDIONS, CONCERTINAS, Button boxes, new, used, 
repairs, trades, credit cards, Castiglione, Box 40S, Warren, 
Ml 48090. Catalogs 313-755-6050— BOO-325-1 832 

INSTRUMENT Kits! Build Appalachian and hammered 
dulcimers, banjos, mandolins; even harps, harpsichords 
Free Catalog. PM Hughes, 4419 west Colfax, Denver, CO 
80204 

PLAY LIKE THE PRO'S without reading music! Any 
instrument! Free Details. Rizea Box 45556-PM, Cleveland, 
Ohio 44145 

GUITAR chords, hot licks, tape instructions, advance your 
picking Guaranteed. $14,95. Sandefur, Box 206C RR#3, 
Leavenworth. KS 66046 

EDUCATION & INSTRUCTIONS 

PLAY blackjack confidently. Seventeen flash cards quickly 
teach proven strategy. Satisfaction guaranteed. $5,00. 
Infotec, Box 396, Shakopee, MN 55379 

TERMPAPER assistance. 16,273 papers available! 306- 
page catalog— rush $2 00 Research, 1 1322 Idaho, #206MK, 
Los Angeles, 90025- Toll Free Hotline: 600-351-0222 
(California; 213-477-8226) 

FREE CAREER GUIDE Earn more money with Success 
Proven Correspondence Diploma Courses. Granton 
Institute, 263A Adelaide Street, West Toronto. Canada. M5H 
1Y3 

EXTENSION And Post-Graduate Awards in Philosophy, 
Art, Science, Botanic, Medicine, Homeopathy, Radionics, 
and others. 30 subjects Curricular free (airmail $1,00 refund- 
able). Registar, Sussex College of Technology, Highfield, 
Danehill. Sussex, England. 

NONRESIDENT UNIVERSITY DEGREES. Bachelor s, Mas- 
ter's, Doctorates. Accredited, Inexpensive, fast. Credit for life 
experience. Free sixteen page booklet. Dr. John Bear, P.O. 
Box 826PM, Benicia, Ca, 94510 

UNIVERSITY DEGREES without classes. Accredited 
Bachelors, Masters, PhD's. Free FACts Revealed. Thorson- 
PM-12, Box 470686, Tulsa, OK 74147. 

LOCKSMITH! NG t Universal School of Master, Correspon- 
dence and Shop Training, Box 214652PM, Sacramento, CA 
95621 

FREE COLLEGE TAPE External Degrees Business/Public 
Administration, Law Graduate-Undergraduate, Financial Aid 
(800) 777-2930 La Salle University, Mandeville. LA 70470- 
4000 

DETECTIVE Home Study Course. Free lapel pin, certifi- 
cate, great future. Professional Investigator School, Dept, 
CP, P.O. Box 41256. Los Angeles, CA 90041 

NEON Secrets, Free Video, Learn at Home 30 Days. 
Complete Plan. Free Details. Box 4410, Arlington, VA 22204, 

PARALEGAL GRADED CURRICULUM. Approved Home 
Study. Most Affordable & Comprehensive, 100 Years of 
Legal Training. FREE CATALOG. 1-800-826-9228. 
BLACKSTONE SCHOOL OF LAW, P.O, Box 790906, Dept. 
PM, Dallas. TX 75379. 

BECOME A PARALEGAL. Work With Attorneys. Lawyer 
Instructed Home Study. Americas Finest Paralegal Pro- 
gram. Free Catalogue. 800-223-4542 Dept. LP127, 

BECOME DOCTOR OF PHILOSOPHY. EARN PRESTI- 
GIOUS EUROPEAN STYLE DOCTORATE BY NONRESI- 
DENT RESEARCH RATHER THAN 1 COURSEWORK. 1 
PLEASE SEND RESUME, TELEPHONE NUMBER. PROF, 
JAMES HOLBROOK, BOX 238-C, HAWAII NATIONAL 
PARK, HI 96718, 

"JET/GAS TURBINE CAREERS! 1 ' Homestudy - theory, 
maintenance, overhaul - Diploma awarded. American Jet 
School, Department PM112. Darby, Montana 59629. 
(496)349-2100. 

RADIESTHESIA, Radionics and Dowsing. Books, Courses 
and Equipment. Electronic Homoeopathy Equipment, Illus- 
trated 76 Page catalogue Free (air mail 3 dollars) Established 
over 40 years. Bruce Copen Laboratories, Highfield, 
Danehill, Sussex. England RH17 7EX. Tel-0825-790214. Fax 
0825-790097 Telex 95246. 

(Continued on nut p*gt) 
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EDUCATION & MSTRUCTIONS 

{Continued from preceding page) 

PIANO TUNING PAYS - Piano tuning ■ Electronic organ 
servicing. Learned easily at home. Free booklet. Miles Bryant 
School. P.O. Box 19700. Sacramento, CA 95819 

OBEY Gospel: 2 Thes; Acts 3:23; M K. 1:1. 1127 NE Fifth St., 
Ocala, Fla, 32670. 

LEARN Homoeopathic Medicine or Naturopathy from 
Internationally Accredited School, to Professional Diploma 
standard. Other courses Dietetics, Rad tonics. Established 
1961. Prospectus Free (airmail 2 Dolarars) BRANT RIOGE 
FOREST SCHOOL Highfield. Oanehill. Sussex, England 
RH177EX. Telex 95246 FAX 0825-790097, Tel 0625-790214. 



FINISH HIGH SCHOOL AT HOME. LOW TUITION IN- 
CLUDES TEXTS, STUDY MATERIAL AND INSTRUCTION* 
EST. 1897. CALL 1-800*226-5600 OR WRITE: AMERICAN 
SCHOOL, DEPT. #345, 050 E. 58TH ST., CHICAGO, IL60637. 

WORLD WIDE COLLEGE OF AUCTIONEERING, INC. (for- 
merly Reisch) Term soon. Free catalog. COL. GORDON E. 
TAYLOR, Box 949, Dept. 19, Mason City. I A 50401. 515/423- 
5242 

EMPLOYMENT NFORMATION 

CONSTRUCTION - OVERSEAS 

USA All Trades Plus Engineering Know Where The Jobs 
Are, Construction Directory, $10.95 Plus $1.50 Postage And 
Handling. To: Construction, P.O. Box 1365, Seneca, S.C. 
29679 

JOBS - Airlines, Where to apply? 118 Domestic and 
Foreign Carriers Send $3.00 - Airline Directory, P.O. Box 
173761. Hialeah, FL 33017-3761 

COLORADO employers are looking for people to fill 
positions in nearly every field. To obtain information write: 
Employment, P.O 6952, Colorado Springs. Colorado 80934 

GET $16,070 - $60,800 RECESSION-PROOF POSTAL 
JOBS with proven system. Free details. Cedar Ridge, Box 
527, Belleville, Kansas 66935 

BREAK INTO BROADCAST! NG without experience or 
training. Successful INSIDER'S tips, satisfaction guaran- 
teed. S5.95, Topjobs. 827C Phoenix Lane, Foster City, CA 
94404. 

WANTED 

OVERSEAS, To $1 000 Daily! FREE list. Z1NCPO, Box 565. 
Dearborn, Ml 48120 

GOVERNMENT JOBS $16,412 - $59,932/yr. Now Hiring. 
Your area. Call (1) 805-687-6000 Ext. R-20Q24 for listings. 

$329,84 Weekly Assembling Our Products At Home. (415) 
432-2514 ( Recorded Message) 

EASY Work! Excellent Pay! Assemble Products At Home, 
Call 504-641-8003 Ext, 5038. 

OVERSEAS ... $30,000 - $75,000+. Free Report! 
Employment Box 19760-AZ, Indianapolis, IN 46219. 

AUSTRALIA WANTS YOU! Big Pay! Transportation! New 
Employment Handbook — $3.00. International, Box 19107- 
AZ, Washington, DC 20036, 

BECOME A RESPIRATORY THERAPIST Make $50 00 per 
hour. Pien, 3740 N.W. 114 LN,, Coral Springs, FL 33065 

MEN, WOMEN! Wholesale products representatives need- 
ed nationwide. No investment, set own hours. Free Informa- 
tion. Intermountain Enterprises, P.O. Box 35500, Bill trigs, 
MT 59107 

OVERSEAS start immediately all inquiries invited. Top 
salary and benefits 1 -305-522-6004 

INTE LLIGENCE JOBS. FED, CIA, US Customs, DBA, etc. 
Now Hiring Listings, (1) 805-687-6000 Ext, K-20024 

FOR ■WENTOBS 

DEAL DIRECT WITH A 
REGISTERED PATENT ATTORNEY 
AND GRADUATE ENGINEER with thirty-one years of 
experience. U.S. and international patent applications. 
PATENT and DEVELOP your idea with the experience of an 
expert. Gail or write for free CONFIDENTIAL DISCLOSURE, 
RECORD OF INVENTION and 96 PAGE BROCHURE. 
Introduction Id Industry, Marketing Plans, Overseas 
ProoXiction, Prototypes and Research Readily Available, 
specializing in Copyrights and Trademarks. 
THAN ONE HOUR FROM US PATENT OFFICE- 
CALL TOLL FREE 1-800-442-2728 or write: Michael I. Krol 
Registered Ratent Attorney, US Patent registration #26,755' 
171 StBhweH Lane, Syosset, New >brk 11791, Outside USA 
(516) - 367-7777 * fV\X: (51 6^ - 692-2787, m Canada Call 
BOQ-367-7704, 



PATENT AND DEVELOP Your Invention. Registered 
Patent Agent and Licensed Professional Engineer. Send 
for FREE PATENT INFORMATION Every Inventor Should 
Have, Richard L Miller, 12 Parkside Drive, Suite M. Dix 
Hilts, NY 11746 (516) 4994343 

PATENT R" ECONOMICALLY? Free details. Licensed Since 
1958. Raner Associates, 2006 Fond u lac, Richmond. VA 
23229. 

INVENTORS! Can you patent and profit from your idea? 
Call AMERICAN INVENTORS CORPORATION for free infor- 
mation. Over a decade of service 1 [800) 338-5656, In Canada 
call 1413) 568-3753 



CASSETTE TAPES on marketing, licensing, and patent- 
ing inventions; attracting dollars; dealing with big compa- 
nies; getting help. Set of 6 tapes, $35; call 202-466-2396 or 
write: IPO, 1255 23rd Street NW, #850, Washington, D C 
20037. 

PATENT AGENT, Scott Ramsey, 5253 Even Star Pi ace, 
Columbia, MD 21044 

THE NEW EUROPE 1992 WANTED Inventions. Ideas, 
Products, Services BDC, 16761 Torrence Ave.. Suite 295 M. 
Lansing, Minors 60438 

REGISTERED PATENT ATTORNEY Donald A_ 
Kettlestrings, 414 Hungeriord Drive. Rockville, Mary land 
20850. 1-800-748-6216. 



help for inventors! No charge for protection forms 
and information kit Affiliated Inventors foundation, 1-800- 
525-5885. 

PATENT SEARCHES 
FIND out if your idea can be patented before you spend 
thousands of dollars on the actual filing. Our affordable, 
professionally conducted search at the U S, Patent Office 
could save you money and disappointment later. Absolutely 
no obligation in requesting details from PatentFinoers, Suite 
185, Mail Stop 29 , 3220 N Street, N.W. Washington, D C. 
20OO7 

TAIWAN PATENT AND TRADEMARK REGISTRATION 

Lowcharges Alfred & Jason, P.O. Box 82-144, Taipei, 
Taiwan. 

THOROUGH* inexpensive, and prompt patent searches. 
AccuSearch; 1-800-999-5498. 

INVENTORS: Free information on offering your invention 
for sale, Kessler Sales Corporation, C-5-F1. Fremont, Ohio 
43420. 

FLASH! BOOKS FOR INVENTORS! Catalog $1 ,00, Starco, 
Box 2121, Peabody, MA 01960. 

INVENTIONS WANTED. PRAD INTERNATIONAL, 1277 K 
STREET #633, WASHINGTON, DC 20006 

INVENTIONS, ideas, new products. We submit to industry. 
Call 1^00-288-IDEA. 

FOR Product Development and Patent Assistance, Call 
Davison & Associates. Free information. 1-800-677-6382. 




TOY IOEA1 Need access to toy companies? We can 
hetp! Call EXCEL for FREE phone consultation 
612-934-1200. 

PROFESSIONAL ENGINEER INVENTOR SHARES iNFQR- 
MATION. PROTECT INVENTION BEFORE SPEAKING TO 
ANYONE, FILE INEXPENSIVELY WITH GOVERNMENT 
COMPLETE 50 PAGE RECORD DISCLOSURE MANUAL, 
FORMS AND INSTRUCTIONS. $25,00, ALLOCCO 
ASSOCIATES, P.O. BOX 562046, MIAMI, FLORIDA 33156 

CASH Inf Ideas/Inventions. Free Patent Marketing Infor- 
mation. 1-800-48-NVENT. 

INVENTORS! Exhibitors! $6000 in awards for winning 
exh ibits, I nf ormatio n - 41 2-288- T 343, 

FREE to serious inventors! information on manufacturing 
and selling. Box 942, Stuart, FL 34995 

REGISTERED PATENT ATTORNEY Free information. Pat- 
ent Searches/Applications. Halvonik Offices, 1-800-876- 
6670. 

PATENT SEARCHES INCORPORATED 
PROVIDING Comprehensive Patent and Trademark 
Searches and Information Regarding Protecting and Mar- 
keting Your Idea. Information on Prior Art. Trade Secrets and 
More. For Free Brochure write: PSI, 4263 N. Main St. Suite 
420, Fali River, MA 02720 FAXi (500) 676-1604 

THE BOOK OF BOOKS All about invention For Inventors. 
Free Information SASE. The Neiwo'*. ».'Q E, Chestnut Suite 
303 M, Chicago. IL 60611 

INVENTIONS WANTED 

INVENTORS! Your first step is important. For Free advice, 
call Advanced Patent Services, Washington, DC, 1^600-458- 
0352. 

INVENTORS: Gall TLCI for free information 1-800-468- 
7200 24 hours/day - USA/Canada 

INVENTORS! Have An Idea? Call IMP AC tor free informa- 
tion package. USA/Canada: 1-800-225-5600 (24 Hours!). 

INVENTORS: If you have an invention for sale or license, 
write for free booklet explaining how we can help you. 
Kessler Sales Corporation, C-5-IW, Fremont, Ohio 43420. 



INTERNATIONAL Specialties List Your Product in distrib- 
utor catalogs nationwide 618-942-2152 at our expense. 

REAL ESTATE & FARMS 

GOVERNMENT HOMES from £1 (U repair}. Delinquent tax 
property. Repossessions CalJ (1)805^687-6000 Ext, GH- 
20024 for current repo fist. 

CALIFORNIA. Lots. Acreage. $50 00 Down $50.00 Month- 
ly. Box 35291. Los Angeles. 90035 

REAL ESTATE FOR SALE... Hunting & fishing retreats, 
lake & river camps, all types of wilderness properties... Call or 
write for our NEW FREE CATALOG showcasing thousands 
ot real estate values nationwide! UNITED NATIONAL REAL 
ESTATE, 4700-PM Bellevfew, Kansas City, MO 64112. Phi 
Toil -Free: 1 -800-999-1 020. 

FREE CATALOGS-TENNESSEE, GEORGIA, Homes. 
Land, Businesses. Please Specify State & Property Pre- 
ferred. COUNTRY NETWORK, Box 368PM, Gainesville, MO 
65655-4632. (417) 679-4632 

LAND Kingman Arizona, Ocala Florida. Fort Garland 
Colorado area. Acrettes for homes or mobiles. Zero down 
from $59/Month Free 1-800-521-4996. Write: Land. P.O. Box 
315PM, Blanca, Colorado 81103 

GOVERNMENT LAftPS 

GOVERNMENT LAND OPEN TO CLAIM, 20 to 40 acre 
locations available for £20 government fee in Alaska. Arizo- 
na, Arkansas, California, Colorado, Florida, Idaho, Louisi- 
ana, Mississippi, Montana, Nevada, New Mexico. Oregon, 
Utah, Wyoming. For complete instructions, maps, filing 
forms and teleph one help I ine send $20; or for more i nform a- 
tion send $3. Pubiic Lands Title, P.O.B. 2945. Port Angeles, 
WA 98362 



REPOSSESSED VA & HUD HOMES available from gov- 
ernment from $1 without credit check. You repair. Also tax 
delinquent foreclosures Call (805) 682-7555 Ext. H-1706 for 
repo list your area 



BUY IT WHOLESALE 



BELTS, Buckles, Hat Tacs. Jewelry, More. Complete tine 
fast sellers. Big Profits, Complete dealer set up. Color 
catatog £1 .00. Anchor. Box 3958-FMR, North Providence, Rl 
02911 

VACUUM CLEANERS 'Discount Prices" New Rainbow 
$599.95, Kirby, Filter Queen, Tri-Star, Panasonic, Details: 
ABC Vacuum Warehouse, 6720 Burnet-PM, Austin, Texas 
78757, {512)459-7643 

400^000 BARGAINS Below Wholesale: Many Free! Liqui- 
dations . . Closeouts . . . Job Lots . . , Single Samples, Free 
Details. Bargain hunters Opportunities, Box 1409- A, Holland, 
Michigan 49422. 

CLOSEOUT Jewelry & Craft Supplies. (Catalog 25C). 
Roussels, 107-1631 Dow. Arlington, MA 021 74-71 99 

JOIN THE REGULARS, Low as: Radios, Televisions. 
Boots. Ski's 25c Bicycles. Sofa's, Chairs, Beds, Dressers. 
Tables $5.00 Fur's $10.00 No Minimum. Send $10.00 to: 
Alaska Outreach, Box 33685, Juneau, Alaska 99803 

EARN MONEY selling Gold and costume jewelry, rings, 
watches-Buy Direct. 130% Below Retail. Catalog $1.00, 
Anka-PM, 90 Greenwich Ave., Warwick, Rl 02866 

ADVERTISNG AGENOES, ADV. SER. 
MAEJNG LISTS 

NEW ACTIVE NAMES! MIXED STATES! IMMEDIATE 
SHIPMENT! Adhesrve Labels. HOTLINE Opportunity Seek- 
ers 200/$1 0; 500V$1 5; 1 0007$25. OTHERSI Ad von, Drawer B2, 
Shelley, ID 83274. Visa'MQAmEx 1*000-992-3666. 

ORIGINAL BRAND NEW NAMES from our own advertis- 
ing! Adhesive labels or diskettes. OPPORTUNITY SEEKERS 
AND BUYERS* 2DQ/$1 5 ; 500/S25; 1 0007$35 - 'GEF\ POB 448, 
Spokane, WA, 99210, VlSA/MC; 509-836^764 

HOT-LINE opportunity. Seekers, None better. At any price 
$1,00 + SASE. AJ. NELSON, 868-W-17th Ave., Oshkosh, 
Wis. 54901 

NEW NAMES DAILY! First order "TRIPLED FREE! SAME 
DAY SHIPMENT!" Adhesive labels. Eager opportunity seek- 
ers. 200/S5; 500/19; 1000/115; 2,000/$24; 5,0007$49; 10,000/ 
$92. Other Lists Available. LIST-MASTERS, Box 425-BR, Mt. 
Sinai, NY 11766, Visa/MC/COD orders call 80T>35fr8664. 



ACTIVE NAMES DAILY! Computerized, peel-stick labels, 
immediate shipment, 1,000/112 - 2,000/122 - 5,000/$42 - 
10.000/$7S. Sam-Enterprise. P.O. Box 4838t7. Watauga, TX 
76148 

DECEMBER 1990 \2\ 
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RUBBER STAMPS 



MAKE Rubber Stamps. Highly Profitable. Free details. 
Stamper. P.O. Box gflSOSjGX). Tampa. FL 33622 

RUBBER Stamps, Machines, Catalog $1,00. Verilla. P.O. 
Box S73-P12, Hackettstown. NJ 07640 



PRWTWG 



PRINTED envelopes as low as $15/thousand. Free Cata- 
log. Save money, make money. Dealers wanted, Associates. 
Box 2305, Dept. P007, East Liverpool, OH 43920, {316) 386- 
9426. 

PRMTWG PRESSES, RUBBER STAMP 



OUf HIS 



RUBBER stamp supply catalog. SI. 00 deductible first 
order Star Stamp, 1720 N. Marshfield, Chicago, 60622 

TYPE for printing and stamps. Catalog $2 00 deductible. 
Quaker City Type, R.D. 3, Box 134, Honeybrook. PA 19344 

TYPE and supplies. 100 page catalog. $2.00 deductible 
first order. Acme Type, 1720 N. Marshfield, Chicago, 60622 

BARCO Type Founders, Type and Rubber Stamps cata- 
logue. Mail $2.00 refundable on first order. P,0. Box 1011. 
Bensenville. 601 oe 

PRINTING Presses, new and used supplies. List $1.00: 
Turnbaugh Printers Supply, Mechanicsburg, Penna 17055 

CLOCKS, WKTOmS, OLD GOLD, 
JEWELRY 

HIGHEST CASH for Gold, Jewelry, Gold Teeth, Rings, 
Diamonds, Watches, Silver, Platinum. Mail Articles Today, 
Free gift with information. Chicago Gold & Precious Metals, 
10 South Wabash, Dept. 458, Chicago. 60603. 

TAKE NO CHANCES. Deal with oldest, most reliable firm 
in old goid business. Established in 1934. We buy Gold, 
Silver, Platinum, Diamonds, Highest Cash. Free Informa- 
tion- Rose Industries. 29-A East Madison, Chicago 60602 

BUYING Gold, silver, forklift contacts, silver solder, gold 
and silver coins, G.F., R.G,P . gold plated electronic scrap 
and eyeglass frames. R.L. Refiners, 652 Myrtle Si, Elizabeth, 
N J. 07202. 201-353-5049 

JEWEUTY, STONES* MINERALS 

SWAPMEET jewelry closeout lists. $2,00 refundable. 
King's, Box 8826, Tucson, AZ S5738 

TREASURE PAPERS 

RND Old Coins, Jewelry, Gold Mug gets. New Patented 
Revolutionary Device, Free Catalog, Gardiner Electronics, 
3131W. N, 35th Ave., Suite K, Phoenix, AZ 85017 

PROFITABLE QCQJBffnOMS 

FREE Brochures, Repair Air Conditioning, Refrigeration, 
Gas Heating, full instructions. Doolco, Inc. 11252 
Goodnight, Dallas, TX 75229. 

PLASTERCRAFT Profitable Home Business 3000 
Molds Available. Details. Lynnette, 625 1C Men I park, Mentor, 
Ohio 44060. 

FHEE Information Starter & Alternator Rebuilding. Box 
422, Seymour. TN 37865 

SALESMEN DfST. 

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earn 
weekly commissions showing our exciting line of Calendars, 
Pens and other popular Advertising Gifts Prompt, personal 
service from AAA-1 firm. Our 81st year. Mo experience 
necessary, No investment or Collections. Set own hours, Full 
Time Potential! Write' Richard Lowe, NEWTON 
MANUFACTURING COMPANY, Dept. JPMC12. Newton, 
Iowa 50208. 515-792-4338. 

MANUFACTURER of exclusive electronic product needs 
salesmen. Patrick Koltay, 4498 49th St North, St. 
Petersburg. FL 33709 

BUSINESS OPPORTTJMTJES 

IMPORT - Export opportunity, profitable world-wide, mail 
order business from home, without capital. We ship plan for 
no risk examination. Experience unnecessary. Free Report. 
Mel linger, Dept. A270G, Woodland Hills, California 91367 

OPPORTUNITY LIST: EARN EXTRA CASH $2.00 SASE: 
Jacobs, 633-C Vouray, Kenner, LA 70065 

$1 000,00 a week, guarantee. Offering how-to-books by 
mail. $29,95 to: Carolyn's, P.O. Box 208630, Chicago, IL 
60620^630 

$225 DAILY "CHROME PLATING" Auto Parts, Motorcy- 
cles, inexpensive, easy, (Free) information: Chrome Plating. 
Box 2285, Waldorf, Maryland 20604 

GUARANTEED! $1.00 Pound from Junked" Tires! 
(Stamp appreciated J. La Valleys - 286PM, Oxford, FL 32684 

LET THE GOVERNMENT FINANCE your small business. 
Grants/loans to $500,000. Free recorded message: 707-449- 
SaOO. (K23) 

LEARN to Clean/Repair Fax Machines. Huge new market! 
Earn $65/hour No experience necessary. Free details call 
1 -800-537-0589 or write to: Vtejc Publications, 5329 
Fountain Avenue, Dept. PMFX, Los Angeles, California 
90029. 
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SELL BOOKS BY MAIL, Tremendous profits! Wide refac- 
tion. Free information! Mascor 18, Box 8308,. Stiver Spnng, 
MD 20907. 

EARN S100's selling photographs. Our book tells how 
$3.00 Roth Co.. 217-C RM. Springville, TN 38256 

PIANO TUNING Academy. 1271 7 M German ia, Alexander, 
AR 72002. Tuning, Repairing. Rebuilding, 

S97 1 500 yearly "hidden" in your computer? Yes! (Free) 
report: Simpson, 10PM, Battle Ground, Washington 98604- 
0010 

MAILORDER OPPORTUNITY: Start profitable home busi- 
ness without experience or capital. Information tree. Mail 
Order Associates, Dept. 690, Montvala, NJ 07645. 

MAKE BIG MONEY REPAIRING WINDSHIELDS AND plate 

glass! Up to $75,000 yearly! Call TOLL-FREE USA & Canada: 
1-600-321-2597 for valuable demonstration video and FREE 
report G las-Weld Systems. Box 5755-DX12, Bend, OR 97708 

SPARE TIME EQUALS CASH. Seven different profitable 
home businesses. Proven successful, money back guaran- 
tee, easy to follow instructions, $20, Literary Enrichment, 
P.O. Box 55, Temple, NH 03084 

HIGH Profits With Custom T-shirts And Caps. Transfer 
machines, supplies. Press, POB 22809 (GC), Tampa, FL 
33623 

RECYCLE METALS. MO, NOT BEER CANSI Easy $458 
weekly! Free information. Recycler. Box 1214, Franklin, 
TN 37065-1214 

BIG MONEY REPAIRING AUTO WINDSHIELDS. Supplies 
and free information. Grubbs Glass Patch. P.O. Box 243, 
Monticello. AR 71655. 501-387-5155 24 Hrs. 

BUMPE Ft STICKER Printer, Cheap, simple, portable. Free 
details Bumper, P.O. Box 22791 (GC), Tampa, FL 33622 


PROFrTABLE Gold Foil Printer, Personalize business 
cards, pencils, matches. Free details. Gold, P.O. Box 24986 
(GC), Tampa, FL 33623 

MAKE High Profit, Hot Selling License Plates, Signs, 
Vacumagic, P.O. Box 24986 (GC), Tampa, FL 33623 

$400 daily recycling Free Tires?" Yes! (Free) information: 
Winans, 771PM, Battle Ground, Washington 98604-0771 

VINYL'S where the money is! Professionally repair, retin- 
ish. recolor furniture. Quick, easy. Two small $20 jobs a day 
earn you Si ,000 a month. Homes, cars r offices, restaurants, 
unlimited customers. Start earning after a few days practice. 
Details free, VIP, 2007 Montrose, Chicago, 60618, 

HYDRAULIC JACK REPAIR MANUAL, CATALOG SI 0.00. 
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE, 
TEXAS 78520-4157 

PIANO Tuning quickly yearned with home study courses. 
Diploma granted. American Tuning School. 17050 Telfer 
Drive, Morgan Hill, Calif. 95037. 

$40,000 ON x /i ACRES New Hydroponics - inexpensive, 
pleasant, practical! Free information. Robins, Box 1214, 
Franklin. TN 37065-1214 

LEARN Sewing Machine Repairing. Men, Women, 
Lucrative Profits. Gresslin Correspondence School, Box 
5104, Spencer, Iowa 51301. 

MAKE YOUR DREAM COME TRUE . EARN 560,000 YEAR- 
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT 
REPLACING THEM. CALL TOLL FREE 1-800-826-8523 (US 
CANADA) OR WRITE: THE GLASS MECHANIX INC., 10170 
NW 47TH ST„ SUNRISE, FL 33351 

S1,000'S POSSIBLE, FREE, Stamped envelope: Progress, 
Box 93246. Los Angeles, CA 90093. 

VENDING MACHINES. No selling. Routes earn amazing 
profits, "Big Catalogue FREE.' - Parkway Corporation, 1930 
PMB Greenspring Drive, Timonium, Maryland 21093 

NEW! GROW EXPENSIVE PLANTS- SELL FOR 2,000% 
PROFIT. Free information. Growbiz, Box 306-M12. 
Seminary, MS 39479 

MAKE Rubber Stamps. Highly Profitable. Free details. 
Stamper, P.O. Box 22809 (GC). Tampa, FL 33622 

ALUMINUM SCRAP - Recycle Yourself - MAKE UP TO 
$25,00, POUND! FREE Information; Indus! rial ■ PM129D. Box 
127. Alexandria Bay, New York 13607 

TELECOMMUNICATIONS BUSINESS. START-UP PACK- 
AGE $5.00. Foster, 17309 Melrose, South field, Mich. 48075 

TAKE PICTURES for profit. Camera Ventures, Box 771. 
Lamar. GO 61052 



START A Million Dollar mail order business, We drop-ship 
2955 best selling products. Lowest below wholesale prices. 
Immediate delivery. Spectacular home business opportuni- 
ty Free Book. SMC, 9401 De Soto Avenue, Dept, 20-24, 
Chatsworth. CA 9131 1-4991 

MAILORDER Books 1.000% Profit Selectco, Box 1140, 
Clearwater, FL 34617 

$500.00 FROW ONE SACK CEMENT! FREE Picture Proof. 
BRINCO. Box 1092-M, Hesperia, CA 92345 

HOME Assembly Work Available! Guaranteed Easy Mon- 
ey! Free Details! Homeworker, Box 520, Danville, NH 03819 

STOCK CLEARANCE Sale of Copyright/Reproductions 
Rights 100 s Guides/Manuals. World-Trading, Box 3068-7, 
2800 Delemont-1, Switzerland 

MECHANICALLY INCLINED? HOME BUSINESS PAYS 
$96,000 YEARLY. ALLIANCE-N, BOX 4410, ARLINGTON, 
VIRGINIA 22204. 

$1804 MONTHLY Buy/seil used cars (spare-time) FREE 
Details, Autonet, 507 Oak Drive, Friendswood, TX 77546 

EXCELLENT income opportunity! Exciting Details, Free! 
Fraziers. Inc., Fair Haven, VT 05743 

RECONDITION BATTERIES! Easily Earn Hundreds Week- 
ly. Untold Secrets. Free Information. Battery Outlet, Box 
3300M, Hickory, N.C 26603. 

BIG PROFITS! REPAIRING WINDSHIELDS and plate 
glass, $70,000 yearly Call 1-800-441-4527 for FREE details, 
Glass Technology. Inc., Dept. 12P. 434 Turner Dr., Du range, 
CO 81301 

DISTRIBUTORS Wanted! Earn $8.50 profit every $9.00 
sale Details! Weyrner. Box 146PM12. Ashville, PA 16613 

ASSEMBLE PRODUCTS AT HOME. Many opportunities 
paying High Weekly Profits presently available without 
investment. Write: Businesses-8. Box 9006, Baldwin, New 
York 1151 0-9008 

$4,000 WEEKLY helping United States government. No 
experience, DETAILS 1-6 13^20-5473 

FREE!! MONEY SECRET. Make Thousands Monthly Guar- 
anteed! Part Time/At Home, 7 Profitable and Proven Busi- 
nesses, No prior sales experience! Send Name and Address 
"Immediately." M&M Publications, 31963 N. Emerald Lane 
S105, Castaic, CA 91384 

GET RiCHN Secret law smashes debts— brings Cash, 
Credit! FREE report!! WealthKit/8, Box 32398, PGB, FL 
33420 

$200 - $500 weekly— AT HOME!! No gimmicks - Details 
FREE!? Homeworkers B, Box 32397. PGB, FL 33420 

£300,00 PER DAY for MAILING LETTERS!! Details FREE!! 
Money make rs/B, Box 32369, Palm Beach Gardens, FL 
33420. 

UNLIMITED EARNING POTENTIAL! Not mailorder, not 
real estate, no selling, no phone work, no banking schemes 
ZERO INVESTMENT! S5 J Gr fantastic report MJL Box 893. 
Valley Stream, NY 11580 

GET Paid by Collection Agency. Experience unnecessary. 
Write: NCC, 781 W, Oakland Park Blvd. 123P, Ft. Lauderdale, 
FL 33311 

$10,000.00 MONTHLY TAKING PHOTOS AT HOME1 No 

Experience, Photopro, 21839 Avalon #199M, Carson, CA 
90745. |213} 549-0997 (Recorded Details .) 

YOUR CHOICE FREE extensive details several no non- 
sense home businesses, or $17.95 BEGINNERS HANDY- 
PERSON GUIDE doors, windows, faucets, toilets, locks, 
gutters, etc. detailed, Illustrated. Or £15.95 Car Detailing 
Guide, bumper to bumper Satisfaction guaranteed. Visa/ 
Mastercard 619^729-3838. Sharp Publishing, 2767 A 
Highland Drive, Carlsbad. CA 92006 

MAKE $50/HR WORKING EVENINGS OR WEEKENDS in 

your own electronics business. Send for free facts. MJEP 
Industry, Box 531 , Bronx, NY 10461-0208 

FREE Book, how lo make $236-00 profit on a $200.00 
investment in 2 to 4 weeks part time. Reinvest and within six 
months be making $300 to $600 per week part time. Write 
today to: David Owen, 4213-62 Owen Road, Dalton, GA 
30720 

MAKE $15,000 MONTHLY I Easy! No Investment 
McDowell, Box 5529-A, Diamond Bar, CA 91765. 

NO GIMMICS, PROVEN Home Business, Unconditionally 
GUARANTEED to Make You Money, SIMPLE Step By Step 
Insructions. Details FREE While Supplies Last! Consumer 
Concerns Publishing, P,0, 11765 Dept. 0012-PM, Durham, 
NC 27703-765 

BECOME A REAL ESTATE APPRAISER. $100 T 000 PLUS 
POTENTIAL. HOME STUDY. EARN PROFESSIONAL CERTI- 
FICATION. FREE LITERATURE. 800-223-4542 DEPT. RP127. 

BUY FACTORY DIRECT- HONG KONG Taiwan- Philli- 
pines. Free information. Marsh, Box 9206. Grand Junction. 
CO 81501 

HAVE an Idea? Be Your Own Boss. Join Thousands. 
START YOUR OWN BUSINESS NOW. Send for Manual 
written by Harvard Business' Law Students. $9-95- The 
Opportunity Group, 955 Massachusetts Ave . Suite 327, P.O. 
Box 9183, Cambrtijge. MA 021 39. 

(Continued on next page) 
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BUSNESS OPPORTUMTES 

■ {Continued from preceding page) 

LUCRATIVE MAILORDER PROGRAM $14.35 Advanced 
Consultants, Box 92Q62SM, Atlanta, GA. 90092 



"MONEY Brokerage Lucrative! (Free Booklet). Sources, 
PM-12. Box 291332, Davie, FL 33329 



READ Books for pay! No exp. Call 1-900-847-7878 ($0 99/ 
min) or Write: PASE -LM1, 161 Lincoln way, North Aurora, IL 
60542 



EARN $500 WEEKLY MAILING LETTERS. Free Details. 
Omega, Box 4309-A, West Covina, Ca 91791 



900% PROFIT SELLING INFORMATION BY MAIL! Free 
Details. LSASE: Milark-2, Box 50073, Washington, D C. 
20091-0073 



HOME WORKERS needed by 190 companies' Directory, 
$1. Drakestone, Box 14428-BB, Oklahoma City, OK 73113 



OPPORTUNITY KNOCKS! Find FINANCIAL FREEDOM by 

starting your own home maflorder business like I did. FREE 
information. Decker Distributors. Dept. M P.O. Box 5072- 
360, Thousand Oaks, CA 91359 



GET Paid for mailing letters! No exp. Write: PAASE - YL9 P 
161 Lincoln way. North Aurora, IL 60542 



S1000 IMMEDIATELY, Commission Mailing, Free Sup- 
plies. Rush BASE: Delta G, 541 Forest Highlands, Flagstaff, 
AZ 86001 



$20,000 FROM V# ACRE! Grow GINSENG. Sell $60/ 
POUND. Simple Start Box 68276- PL. Indianapolis, Indiana 
46268 



EXCELLENT MONEY! Be your own boss. Free details, 
Felkner Enterprises, 5332 Harding. Dearborn Heights, Ml 
48125 



PROFITABLE home businesses, Idea-packed books. Bro- 
chure. ElkinCo., 12 Garnet, Lawrenceville. NJ 08643-541 2. 



HOW to make over $35 per hour sharpening carbide tools 
at home! Free information. MORAINE PRESS desk dpm, 
W374 Hwy 67, Saint Cloud, Wl 53079 



POWERFUL, proven, wealth-building opportunity, part- 
time; full-time, free details. Walker-PM 129. 1529 2nd 
Avenue, Charleston, WV 25312 



EARN £50,000 in three months, Details $1 ,00. Rob in hood, 
P.O. Bex 651185, Salt Lake City, Utah 84165-1185 



S60VHOUH sharpening knives. Overlooked service every- 
one needs. Free information: Sharpening Rt, 3, Box 60, 
Gushing, OK 74023 



HOW to make $50,000 in 90 days! Rush SASE: James 
Publishing, Bo* 122625, Fori Worth. TX 76121 



FREE information! Guaranteed income opportunity! DKP, 
4376 Springfield Dr. Norcross, GA 30092 



START Business At Home, $20,00 Free Information. 
D.A.Q., Box 78, Erskine, MN 56535 



FREE Sample! Miracle Polishing Cloth. 592% profit plant 
R&S, 1312 PM Washington. St. Louis, MO 63103, (314) 241- 
8464 



HOW you can make money without using your own M-900- 
872-4732 $2/min. 



FREE MONEY! I'll give you $100000 if my money-making 
secrets don't earn you $25,000 in 25 days—Guaranteed by 
contract! Send stamp: Crane, 10120 Treeside, P.O. Box 
80422, Canton. OH 44708 



MILLIONAIRES TO BE HOTTEST NEW M.L.M. SWEEPING 
THE COUNTRY. DOUBLE MONEY BACK GUARANTEE 24 
HOUR RECORDING 914-234-6666. 



$975 weekly recycling catalytic converters! Nine years 
success! Recycling, 2267 East 9640 South, Sandy. Utah 
84092 



MAKE HOMEMADE BOOKLETS, I've earned $187,000 
with mine. Free information Falcon, P.O. Box 5320, 
Sevierville, TN 37664 



FREE-DO YOU WANT FINANCIAL SECURITY, Operate 
your own profitable business at home. Details. 1578 Bullard. 
So Plaintield. NJ 07080 



SAVE TIME, SAVE MONEY 1 WE'LL RUSH YOUR NAME, 
ADDRESS TO ALL FREE BUSINESS OPPORTUNITIES IN 
THIS MAGAZINE! $t> NOONE ENTERPRISES, BOX 3561, 
SOUTH PASADENA. CA 91031-6561 



HOME ASSEMBLY! Proven products from Real compa- 
nies and More. Guaranteed! Free Information. SEAG. 3213 
W Wheeler, Box 221, Seattle, WA 98199 



REPAIR VCR'S AND NINTENDO'S 
FROM home thru video stores. No experience needed. We 
supply everything. Dr. Video franchise. $25,000 investment, 
50% financed. 1 131 Bay Ave , Point Pleasant, NJ 08742. {201) 
892-8877. 



CASH IN YOUR MAILBOX, recorded message, 800-783- 
4037 ext. 4 



EARN money selling imprinted sportswear. T-shirts, caps, 
jackets etc. Details Graphic Sportswear, #27-M Droste 
Square, St. Charles, MO 63301 



RECORD VIDEO TAPES . . At Home, $5,000 Monthly 
Possible. No Pornography. Free Details. Write: CMS Video 
Company, Dept. 18, 210 Lorna Square - #163, Birmingham, 
AL 35216. 



14,947 HONG KONG-TAIWAN Products Cheap Small lots. 
Some samples free. Harbor. Box 1719PM 12. Yuba City, CA 
95992 



$500 In Your Mailbox Next Week. Amazing Home Pay- 
check Prog rami Free Details: GC industry, Box 73127-PX, 
Washington, DC 20009 



BATHTUB REGLAZING, product sales, service and train- 
ing, Call Unique Coatings Corp. {404) 9454)072. 



FORMICA: Repair Burned and Damaged Countertops 
WITHOUT REPLACEMENT! Quick, easy to 5600 day 
Change Countertop Colors WITHOUT REMODELING! Mil- 
lions of apartments, homes pay profits immediately. Details 
Free! 206/256-9742. Introductory Videotape $14. Renew- All, 
Box 9900PC, Vancouver, WA 98668 



EASY $1000 $ WEEKLY! Discover Information Marketing 
secrets ... unlimited profits, business creating 20% of" 
millionaires FREE PROOF! NetWise. Box 287. Windham. 
Ohio 44283 



S3 92.00 From Square Foot Plywood; [Huge Demand) 
Revealing Proof $1.00, (Refundable), Woodwin. 
Bridgewater, Mass. 02324-2299 



HUGE Profits From Orient Products. Free Details. DA, Rt. 
2, Box 553-1, Willis, TX 77378. 



$2000 MONTHLY POSSIBLE ASSEMBLING PRODUCTS 
WRITE: HOMEWORKER, POBX 5340rPM T TOMS RIVER, NJ 
06753 



$500 ■+ weekly. Simply Mail Envelopes! Send SASE. Free 
Details. Joburg Dimensions, Box 1 295. Cookeville, TN 38503 



213 businesses you can start at your kitchen table. $9.95 
to: Urban Information Center, Box 460605, Aurora, 00 80046 



$10,000 MONTHLY Taking Photographs at Home! Work 
only 5 Hours Weekly! Call recorded message. (303) 674- 
8155. 



YOUR OWN BUSINESS WITHOUT CAPITAL INVEST- 
MENU! $7,000 - $12.0007 month Complete instructions 
$20.00. "MEGABUX", P.O. Box 1245, Station "B". Oshawa, 
Ontario, Canada L1J 5Z1 



$1,000 WEEKLY AJR TOOL REPAIRING. Instructions, 
Parts and Tools Wholesale. Free Details. Box 534, Wichita 
Falls, TX 76304 



MONEYMAKNG OPPORTUNmES 



$225 DAILY "CHROME PLATING 11 Auto Pahs. Motorcy- 
cles, Inexpensive, Easy, (free} Information: Chrome, Box 
2285-A, Waldorf, Maryland 20604 



PROFITABLE Gold Foil Printer. Personalize business 
cards, pencils, matches. Free details. Gold, P.O. Box 24986 
fGG), Tampa, FL 33623 



PROVEN independence and wealth, FREE DETAILS. 

Jasons Books, P.O. Box 17724, Jacksonville. FL 32245 



A NO-NONSENSE way to $50000 a day. Send $1,00 and 
SASE to: Edward Vogeler, 130 North Road, Yarmouth. 
Maine 04096 



THIS IS IT! Money making & Saving Secrets! Send $5 & 
SASE. Jerome C Wren. Box 1452PM, Union City, CA 945B7 



HOW FORTUNES ARE BEING MADE Send LSASE. M. And 
M. Marketing. P.O Box 380, Hunker. PA 15639 



DAILY CASH, PONTOON RENTALS From you r waterf ron t. 
Write: "AFLOAT ', 4363 Kingvaughan Road, Woodbridge, 
Ontario L4L-1A6 



WANT MONEY? WANT SUCCESS? Learn how. It's Easyi 
Free details. Waflace, Dept. C, P.O. Box 62304, Virginia 
Beach, VA 23462 



SUPPLEMENT your income! Write: Zenon Enterprises, 
Box 92267, Warren, Ml 46092-0267 



A NO Nonsense way to $500 a day, $1 SASE, Roy Smith, 
10932 E16th St., Tulsa. Okta 74126 



MAKE MORE MONEY, Free information. SASE. Consara, 
7603 Firestone, Suite C-5 Downey, OA 90241 



MILITARY (International) Surplus! Camping. Hunting, Sur- 
vival, Gear, Equipment. Clothing. Accessories. Wholesale" 
Catalog, $2 00. Crazy Johns. 201 1-M Mooseneck Hill Rd., 
Coventry, R.I. 02616 



$20,000 Monthly Potential. Details 1 -8 0O- 545-0000 Code 
220059409 



BOOKS ON STARTING HOME BUSINESSES. FREE cata- 
log. Ross Publishing, 301 North Harrison Street, Suite 455, 
Princeton, Mew Jersey 06540 



EASY Business, Earn $1,000 s Weekly, Free details. Write 
or send stamped addressed envelope; Toddco, 4219 W. 
Olive Avenue, Burbank, CA 91505 



LOTTO BREAKTHROUGH finds best numbers. Free infor- 
mation, Perrine. Box 1721, Auburn, N.Y. 13021 



GET STARTED QUICKLY! Wholesaling brand name elec- 
tronic equipment. Dealerships and complete package only 
$59,95 refundable to: Management A S . P.O. Box 05403, 
Milwaukee, Wl 53205 



ADVERTISE FREE in 2,300 Magazines, Newspapers, Ra- 
dio, Television. $5 95: Directory, Box 14107DA, Jackson, MS 
39236. 



$2004500 WEEKLY, guaranteed, assembly, clerical. 
HOMEWORK, 7272 Broadway, Tucson. AZ 65710 



BAR Bets . . . Win $, Beers! $4.35. Bets, Dept. PM12. Box 
404, Huntington, WV 25709-0404 



" REVOLUTIONARY Home-Mailing Program" Pays You 
Fast Profit 2 Waysllf Details FREE! ... SASE Anthony 
Whitehurst, 2413 Rock Creek Drive, Chesapeake, Virginia 
23324 



MAKE MONEY IN SPARE TIME, Earn generous commis- 
sions as a subscription representative for leading magazines 
For free details, send this ad with your name and address to: 
POPULAR MECHANICS, Dept. AB-S, 250 W. 55th St., New 
York, NY 10019 



MAILORDER OPPORTUNmES 



MILLIONAIRE Mailorder Expert Reveals Money- Making 
Secrets, Free, exciting hour cassette: Mel Powers, No. 
Hollywood r California 91609 



BALDING 



THICKER, STRAIGHT, UGHT HAIR! Instructions, $5 
SASE. 2108 Creek. West Bend. Wl 53095 



GROW Hair 4 Months, New Discovery^ Box 121 3-C, Makati 
1299, Philippines 

MASKING lotion hides bald spots, thinning. Undetectable. 
Waterproof Shampoos off. Send $20. COUVRe. 8306 
Wilshire, Penthouse Beverly Hi Us. CA 9021 1 . 1 -900-443-4521 



OVERCOME HAIR LOSS effective natural method $5,00. 
Bordac, Box 360345, Melbourne, Florida 32936-0345 



HAVfPfECES FOR MEN 



HAIRPIECES Save $ Write Perry King, 2730 Octavta St., 
San Francisco, CA 94123 



OF NTERE5T TQ ALL 



JOIN us! Exciting Details, Free! UFO Society, Cedar, Fair 
Haven, VT 05743 



SAVEt Low interest credit card list. Free Information, 
Oesco, RO #4, Box. 56, Middletown, New York 10940 



SAVE $10,000 or more on your mortgage SASE. SMC, 
P.O. Box 5581 , Hudson, Fla. 34667 



NUCLEAR WAR How can you survive? Informative report. 
Send $6 95 to: Survival Research, Box 424-M, Charles City, 
IA 50616 

(Continued qn next page) 
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TRAVELERS maintain a record of mpg, expenses, etc. for 
business trips, vacations and mere with our travel journal. 
New! Mail $2. 50 to: I M S., P,0. Box 154, Germantown, OH 
45327 

FREE PRIVACY CATALOG. Cash income opportunities. 
Hiding assets. Secret loans, New identity Eden. Box 84iQ- 
PC, Fountain Valley, CA 92728. 

BAR Bets . , . Win S, Beers! Free Sample, SASE Bets. 
Dept PM12, Box 404, Huntington, WV 25709-0404 

ITS BACK? 
SETTER THAN BEFORE! 
OUR Latest Edition Of "TIPS ON HOW TO MAKE MONEY 
THROUGH CLASSIFIED ADVERTISING" Is Now Available 

Through POPULAR MECHANICS; The Mailorder Special- 
ists. This Informative 24 -Page Booklet Wiil Show You The 
Do's And Don is 01 Classrfied Advertising And How You Can 
Make It Work For You. So Order Today? Only ST. 00 Plus 
You'll Receive A $2 00 Coupon Refundable With Your First 
Order, Send To : POPULAR MECHANICS CLASSIFIED. Dept. 
SG, 250 W. 55th St., New York. NY 10019 



GOVERNMENT SURPLUS 



DRUG RAID SEIZURES! Buy dirt cheap. Cars, nouses, 
boats, computers, furniture Seizures, Box 4309- A, West 
Covina, CA 91791. 



LOANS BY MAIL 



BORROW $500-5200,000 quickly I Nearly everyone quali- 
fies! Free application- FSR. Box 10321, McLean, VA 22102. 

NEED Cash $500.00 To $50,000 007 Debt Consolidation? 
Major Bank Credit Cards? "Instant Credit" Obtained By Mail 
- $3,800 00 Credit Line, No Co-Signers, No Credit Check! 
Free Information Write: National Credit. P.O. Box 1105, 
Ozark, A L 36361-1 105. or call 24 hours (205) 774-3394. Credit 
ext: PM06 



MONEY Problems? Free Book describes Loans. Cash, 
Government Grants, other benefits, available to individuals. 
Write: Associates-AX. Box 9008, Baldwin, New York 11510- 
9008 



BORROW $50,000 "Fast . Any Purpose Guaranteed. 
Capital, Box 561359-PM, Charlotte. NC 28256 

LOAWS1 LOW PAYMENTS* Any purpose ™ (516)-349- 
1649. {Example: $5,000 Personal approximately $155/ 
month). Visa.' MasterCard. 

CASH HOTLINE LOANS Up To Your Yearly Income. Fast 
Approval With Proof Of Employment! 713-621 2204. 

1-900- US A- VIS A Visa/Master Card. Instant Preliminary 
Approval With This Call! Even With Poor Credit. $10 Fee. 

LOANS BY MAIL. Free Application! Quetzal Co, Dept 
PML, Box 537, Walla Walla, WA 99362 

BORROW BY MAIL Get $5G0-$75,00G Quickly. Nearly 
Everyo ne Qualifies ! Sen d tor F ree Application. MJPInd ust ry. 
Box 531, Bronx, NY 10461 0531. 

FREE MONEY! $300000.000 Giveaway. Grants, Never 
Repay. Information $1.00. (Refundable). Jakla, Box 3066- 
PM112. Seminole. Florida 34642 

FEDERAL Loans for small businesses now available. (800) 
777-6342 for free details. 

CASH LOANS UNSECURED FROM 12% Personal loans 
from $1 00 to $25, 000. 1 2% Interest . No TDs f o r bad' no c red it . 
100% on ability to repay. Free Credit Repair Guide. Phone 24 
hours at 1-600-876-7950. 

BORROW S100 - $100,000? Fast! Confidential! Glendate, 
Box 260279, Piano, TX 75026 - 1-800444-6599 

BORROW $500-540,000! Overnight. " On Signature. Keep 
indefinitely? Action, Box 5499-A, Diamond Bar, CA 91765. 

BORROW $300-$1 00,000 By Mail! Free Details! Write 
TRK, Box 1058, Clearwater, FL 34617 

FREE MONEY! $3G0 .000,000 Giveaway. Never repay. Ev- 
eryone Eligible." NEW Booklet $1.00 (Refundable). 
Entrepreneurs, Box 62372A. Virginia Beach, VA 23462 

EASY! Money, Loans, Grants, Credit Cards, Government 
Money? 1-800-288-3203 

BORROW $500-$100 1 000,00. Free Application Overnight 
Services: (919) 379-9162 24 Hours- 



PERSONAL 



MESSAGE DREAMS are possible. Dream booklet gives 
practical guidelines in asking tor and interpreting such 
dreams. One person's experiences humbly offered for exam- 
ples. $20. Heaven's Gift fnc„ Box 176. Lancaster. NY 14086 

COLLEGE DEGREES, High School Diplomas Authentic 
looking novelty Free Catalog. Dept. PM-12S, National 
Certificate. 2105th Avenue, New York. 10010. <71 B) 768-6803 
f24 Hours). 
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REMAUVG SERVICE 



FREE! REMAILERS UST. AGENTS NEEDED. PS, Box 

29656. San Antonio, TX 78229 



SECURITY, Confidentially. Details: Consumer 
Warehouse, 6333 Pacific #508, Stockton. CA 95207 



CONFIDENTIAL Mail Receiving. Forwarding Worldwide. 
MailPost, 2421 -M Pratt, Chicago, Illinois 60645. (312) 764- 
0100. 



SEARCHING for Privacy. Efficiency and Low Rates in 
Rem ailing Service? For information write to: Speedy 
Confidential Mailing Service. P.O. Box 23715, 1100 £E 
Amsterdam Holland 



CONFIDENTIAL Remailing, Receiving, Forwarding Free 
details United Remailers, Box 36, Dept P-7. Woodland, CA 
95695. Agents wanted. Request Information. 



WANTED MISCELLANEOUS 



BUYING Tungsen Carbide, Precious Metals 800-321-6914 
Ohio 216-531-8333 Collect. 



GOLD, Silver, Platinum. Mercury, Tantalum, Samples 
Evaluated Free. Ore Assaying Service, Call Wholesale Termi- 
nal Toll Free; 1-800-932-1010 



FINANCIAL 



DEBTS? BILLS PIUNG UP? Bad cred*t is no problem! 
We'll he! pi Licensed Bonded, Applications accepted $500- 
$50,000. Not a loan company, TCAC, Dept, PM, P.O. Box 
26397, Birmingham, Alabama 35226 or call (205)979-1400. 



QUICK Loans, Financial Help! Easy Qualifications, Re- 
fused Elsewhere? Call 1 -404-593-0244. Capital, 2458-C 
Wesley Chapel #120-PM, Decatur. GA 30035 

MASTERCARD! Regardless of Credit history . . even 
bankruptcy! Ho application or processing fees! Proven 
res ults. 1 -800-627-0750 (24 hours) 

NEED MONEY! Get Free Grants, Signature Loans, Busi- 
ness Loans. Write: Action #8-A, Box 5499, Diamond Bar, CA 
91765. 



UNSECURED Personal Loans To $50,O00,u0.Business 
Loans Over $100.000 00, (301) 369-8278. 

SI 00.000 CREDIT - GUARANTEED! Solve credit problems! 
Incredible income potential! Free valuable report. Creditafk, 
Box 46418, Fort Worth. Texas 76146 



GOLD CREDIT CARD GUARANTEED APPROVAL. NO 
BANK DEPOSIT NECESSARY, CATALOG SHOPPING. USA 
GOLD CARD 1-600^-7774. 



HEARING AMK 



HUGE SAVINGS Eliminate Dealer Markups. Free Trial. 
Batteries Wholesale. Terms Arranged, Call Toil Free 1-800- 
323-1212. Or Write: Lloyds-PMC. Rockford, IL 61110 

FREE HEARING AID CATALOG- Save by mall! Write: 
"Money$awers n . 36658PM-12 Apache Plume Dr., Palmdafe, 
CA 93550 



FREE Hearing Aid Catalog. All Models. Huge savings! No 
salesman will call. Rhodes, Dept 31, Brook port. IL 62910. 
1-800^68-3100. 



SCENCE & CHEMISTRY 



"EXPERIMENTER" LABORATORY CHEMICALS * 
GLASSWARE, Catalogue S2 00 Established 1963. 
HAGENOW LABORATORIES, 1302 Washington, 
MANITOWOC, WISCONSIN 54220 



NEW! SCIENCE PROJECT 
FROM 
B&W RESEARCH 
WATER PROPULSION WHTHOUT MOVING PARTS! Build 
mag netohy drody nam i c (MHD) drive from common materi- 
als. Physics, chemistry explained by researchers. Complete 
plans #SPCP-MHDP, $14 95. BAW RESEARCH, Box 520, 
Banks. OR 97106. 



FORMULAS, PLANS, ETC, 



MAKE YOUR OWN FUEL Cut your energy cost 75%. Send 
$100 and SASE to: TC Adams, Box 56, Rockfall. CT 06481- 

056. 



209 PROFITABLE Formulas! (Free List), Research PM-12. 
Box 291332, Davie, FL 33329 



TELEPHOfSE & SERVICE 



TELEPHONES Sales-service [American made) write: 
Telephones. Box 6M, Simpson, PA 18407 

LISTEN to unusual activities at home/office while you're 
away. The discreet TELEMONfTOR 2000. Free catalog (708) 
674-6425 



SPECIAL SERVICES 



WRITING SERVICES. Plans, proposals, letters, resumes. 
Business, academic, personal. Rewriting. 20 years experi- 
ence, Variable fee structure. Services also possible by mail/ 
phone, Friedman. 718-359-7574, 



INFORMATION On anything. Ferguson Research 
Specialists, 60-15 Wood side, Woodside, New York 11377. 

CONSUMER Advocate. Help sources, any problem. SASE 
for description, Consumer, Box 132, Indian Rocks, FL 34635 



PROTECTION tor your home with our New Home Valu- 
ables Inventory Record. Maintain essential information con- 
cerning purchases both at home and off ice, You then have 
all the facts in the event of insurance or warranty claims. Mail 
12.50 cash, check or money order to: IMS, P.O. Box 154, 
Germantown, OH 45327 



HERBS 



HERBS - Yohimbine Pau d Aero Others Catalog $1.00 
(Refundable). "One stop center.'" Jude Herbs. Box 563 PM, 
Huntington Station, NY 11746 



HEALTH, VfTAMlMS 



ARTHRITIS relieved. No drugs. Incredibly simple method. 
Information $1 .00: Michaud, Box 515. La Pocatiere. Quebec, 
Canada, GOR 1Z0 



CHIROPRACTIC book. Why Chiropractic? Back care tips. 
$3 95. Dr. Sandefur, Box 206c RR#3, Leavenworth, KS 
66048 

PSORIASIS Sufferers Discouraged? Write for Free impor- 
tant information that is helping thousands. Pixacol, P.O. Box 
1 16787-PM, Carrollton, TX 7501 1 



BACK PAIN? NECK PAIN? Stop Suffering! Free informa- 
tion. BackCare Concepts, 907 River Rd. #209, Eugene. OR 
97404 



YOU a man with unbecoming dandruff? Sure cure, simple 
procedure. Diseased scalps excluded, $3.00 LSASE, Hair. 
Box 631352. Nacogdoches. TX 75963-1352 



LONGEVrTY, The co-efficiency of 4000-year-old Chinese 
Acupuncture, Modern Electronics, designed for Household 
use. Send M O. $160.00 to: Y. Makada Trading Corp.. 
Anchorage, AK 99501 



WORK CLOTHNG 



WORK CLOTHES SAVE 80% shirts, pants, coveralls. Free 
folder, write: Galco, 4004 East 71st Street. Dept. P-12. 
Cleveland. Ohio 44105 




PURE WATER by Reverse Osmosis. For info send SASE. 
Bison Products, P.O. Box 5574, Hopkins MN 55343 



FREE information TESTED counter top WATER FILTERS, 

purifiers-high quality-guaranteed. Treatment, P.O. Box 306, 
Loyalhanna, PA 15661 



GREENHOUSES 



GREENHOUSES - Red wood/Fi berg f ass Kits, Hobby.- Com- 
mence! sees. Free Brochure. Gothic Arch Greenhouses 
Box 1564-PM. MobiFe, AL 36633. (600,628-49741 



SIMPLE Greenhouse Plans $14, ad worth $2, send $12 to: 
Simply Pianned, Dept. CAB. P.O. Box 660310, Sacramento, 
CA 95666-031 0 



REOPES, COOKVJQ, ETC. 



MAMA'S Own 12 Favorite Sicilian Recipes $6.50. Victor 
Palermo, 1442 Ben wick Way, Casselberry. FL 32707 



HOMEMADE egg rolls and fried rices, Vietnamese Original 
recipes. 52 00 SASE. NHUT, P.O. Box 9992. Anaheim, CA 
92802-9992 



101 Famous Potato Recipes, $6.95. Syringe Publishing, 
P.O. Box664l-A p Boise. ID 83704. iD residents, add 5% sales 
tax. 



JERKY RECIPE and method. Inspired by the Indian. Use 
your own oven. Send $3,007SASE to: Plainsman, Box 
720574, Norman, OK 73070-4426 



YOUR HOLIDAY TURKEY Recipes Plus Priceless Informa- 
tion $3.50. Durf linger, P.O. Box 2314, San Leandro, CA 
94577 



BEST Ever Colla/d Green $3 00 B L T , 3471 N.W. 2nd St., 
Fort Lauderdale, Fla 33311 



ROMANCE, Survival Greatest Recipes 900+ List $1.00 
Lindsey, 280 S. Main. Dayton. OH 45458 

(Continued on next page) 
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mm — ■ - - — ■ _ _ 224 West 57th Street, New York, N.Y. 10019 Ordei 

X^DDUICUi BBGCIlCinlGS C,as3lfied Advertising Dept. (212) 64*^1 67 Form 

DEADLINE FOR ADS: Copy and payment must be in by the 5th day of the 2nd preceding month for the issue in 
which the ad is to appear. See Head of Classified Section. 

HOW TO COUNT WORDS: Name and address must be included in counting the number of words in your ad. Each ini- 
tial or number used counts as 1 word: J J. Smith, 224 West 57th Street, New \brfc P New ^brk 10019: 9 WORDS. 
Zip codes are not counted. Phone #: 2 WORDS, Symbols used as keys are charged for. City or state count as 1 word 
each: New Brunswick, New Jersey: 2 WORDS. Abbreviations such as C.O.D.. F.Q.B.. ft P.M., U.SA T P.O., 5x7, 
16mm are counted as 1 word. (P.O. Box 392 counted as 3 words) Webster's International Unabridged Dictionary 
will be used as our authority lor spelling, compound words, hyphenations, abbreviations, etc. Please make checks pay- 
able to POPULAR MECHANICS. 



Remittance of $ ts enclosed to cover insertbn(s) in the — issue(s). Classification 
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19 SECRET Famous Fried Chicken Recipes $4.00. B.LT., 
3471 N.W. 2nd St., Fort Lauderdale, Fla, 33311 

CAMPERS Hamburger Delight Recipe Great lull meal for 
Outdoors, $3.00 LSASE. Mary. P.O Box 675. Rexburg, ID 
83440 



FESTIVE HOUOAY EGG NOG, Send $3 00 SASE to; 
Niemeyer ( R.R. #2, Box 307, Grant Park, JL 60940 



DEER HUNTER'S Delightfully Delicious Venison Recipes, 
$3.00 SASE. Russets, P.O. Box 1066, Aiiea Texas 75002 

DELICIOUS CANDY RECIPES, DIV1NTY PUFFS, ALMOND 
BRITTLE, $4.00, SASE. R. Johnson. Route 2, Box 132, 
Waseca, MN 66093 



HOLIDAY TREATS. Rve easy, fun, f amity recipes. $3.00/ 
LSASE includes list of other proven delights. Lane 
Enterprises. 326 I Street, Suite 13£ Eureka, CA 95501, 

HOT WORKING WINGS Great as Party Nibbled! $3 00 
SASE. Michael J 3, Buffalo. New York. 14225-0254 



OVER 60 ORIGINAL MEXICAN FOOD RECIPES, many low 
caforie dishes, send $6.00: FVS, P.O. Box 732. Mary Esther. 
FL 32569 

TWO Bean Recipes Great with all meat. fish, poultry. 
$3.00. SASE. Beans. P.O. Box 50314, Denton, TX 76206. 

HOLIDAY SPECIAL Irish Cream Recipe $3 00 SASE. 
Recipes, P,Q. Box 196, Talent, OR 97540 

BETTER THAN SEX CAKE, Delicious. Easy, S3. DO SASE. 
TMG, Box 209, Wilton, NH 03086 

COOKIES! Delicious GERMAN CHRISTMAS COOKIE Rec- 
rpes, $4 95. Xmas, Box 656, Ft, Atkinson, Wl 53538 



EUROPEAN CHRISTMAS! Healthy, delicate, colorful, soft 
candy with fiber. Moms welcome this nutritional addition: 
cookie or sweets tray; after meal snack. DEFINITE HOLIDAY 
MUST. Guaranteed, $1.00 plus SASE. R, Herahline, 351 
South Neoley, Pittsburgh. PA 15232. 

GREATEST chocolate pie filling ever! £2.00 SASE, Pie, 
P.O. Box 50314, Denton, TX 76206 



EASIEST FASTEST DOUGHNUTS evert Plus four other 
recipes-incl- How to make modelling dough for kids. Send 
$4.50 to: W. Hensler, P.O Box 165. Larchmont. N.Y. 10683 

EASY CHAIR FUDGE impresses everyone, great gift in- 
credibly EASY T SASE & $3. JS Enterprises. P O. Box 64f>F3 n 
BeNevue, NE 68005 

CHOCOLATE! Thirteen Exquisite Dessert Recipes $5 00. 
Failsafe. P.O, Box 9543, Crystal Lake, III 60014 

INTERNATIONAL MEATBALL Recipes from nine coun- 
tries. Easy preparation, great buffets. $3.00. Box 19144, 
Kalamazoo, Ml 49019 

CONEY Island Sauce, original recipe, $3.00. Highly addic- 
tive. Recipes. 460 Rupert St, Thunder Bay Ont, f Canada P7B 
3Y1 

PASTA GALORE. 24 delectable recipes plus. $6,50. MKE, 
Box 2655. Loop Station, Minneapolis, MN 55402 

TEXAS 10 BEST Recipes $5 00 and SASE to: B&B 
Concepts, P.O. Box 11561, Ft. Worth, TX 76T10 

GOLDEN Butter Pound Cake $3 00. B.LT. 3471 N,W. 2nd 
St.. Fort Lauderdale, Fla. 33311 

VENISON Recipes 12 easy favorites. $4.00. Venison. Box 
1164, Clarkdale, AZ 86324. 



HOLIDAY Cheer! Amaretto. Schnapps, Irish Creme etc. 7 
Easy Kitchen Recipes. $3.00. R&P, Box 572. Janesville. Wl 
53545 

THICK and Zesty Italian Spaghetti Sauce. Recipe $3.00 
SASE. Wonder I in. 18612 Lenross Court, Castro Valley, CA 
94546 



TASTY CHICKEN Recipes Pamphlet Of 10 - $3.99. Regal 
Recipes. Box 8686-PM, Northridge. CA 91329 

AUSTRALIAN chocolate Pavlova $3 00 SASE. Margaret, 
Box 61 10 361, Blaine, WA 98230 

LIQUEURS homemade coffee, creme de menthe, Irish 
cream, Galliano-like liqueurs. $3.00 each. Recipes, Box 17. 
Guilford. NY 13780 

ULTIMATE BUFFALO WING RECIPE great for pari res 
holidays No other recipe can compare, $3,00 SASE. J&R's 
Best. 24 Walnut St.. Schwenksville, PA 19473 



KMNEMAKW& BEERMAKMG, ETC. 

FREE! LARGE INFORMATIVE CATALOG. Cottage 
Brewing, Box 1227-RC. Daytona Beach. Florida, 32115, 



FREE BEERMAKING BOOK-Catalog. Finest Equipment. 
Ingredients. Fast Service! 1 -8O0-655-9S45. SPI. Box 784-P, 
Chapel Hill, NO 27514 

WINE MAKERS - BEER MAKERS: FREE ILLUSTRATED 
CATALOG Of SUPPLIES. SEMPLEX BOX 11476R, 
MINNEAPOLIS, MINNESOTA 55411 

BEER MAKERS ONLYt FREE Catalog/Newsletter 
WiH lam's. Box 21 95- WO. San Leandro, CA 94577 



WINE MAKERS - BEERMAKERS - Free Illustrated Catalog 
- Fast Service ■ Large Selection - Visa 1 Mastercard - (816) 254- 
0242 - Kraus, Box 7850-L, Independence, Missouri 64053. 

FREE CATALOG! GREAT PRICES! FAST SERVICE! 
SEBASTIAN BREWERS SUPPLY, 7710 91 AVE,, VERO 
BEACH, FL 32967. 1-407-589-6563. 

DISTILL Alcohol at home. Simple method. Send $5.00 to: 
Mark, 1026 N. 146th Dr., Omaha. NE 68154. 

BEERMAKERS- Wine makers Free Catalog, Fast Service, 
Free Recipes. Qeliar-M, Box 33625, Seattle. WA 98133. 800- 
342-1871 

LEARN WHISKEY, GIN, VODKA MAKING. Instructive 
Manual $3,00. Homebrewer, 723 Oisston, Philadelphia 
19111^*322, 

BEER DRINKERS Make more money recycling your cans 
with Decorative Windvane Fans. Easy instructions! $5.00. 
SASE. Fans, P.O. Box 5031 4-M, Denton, TX 76206 



I, WINE make your own. Free catalog, quality sup- 
plies, excellent fast service. Beer & Wine Hobby, 180 New 
Boston Street, Wobum, Mass 01801 1-800-523-5423 

BURGLAR ALARMS & HOME 
PROTECTION 

PERSONAL PROTECTION MERCHANDISE. Catalog 
$1.00. Karpinski r 8303 N. Ozanam. Niles, !L 60648 
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829 RECHARGEABLE BATTERIES 

The Millennium Taking Charge Consumer Booklet 
is full of interesting facts about rechargeable bat- 
teries from the care and storage, how they can save 
you money, and why using them is an environmen- 
tally smart decision. The booklet also offers up to 
$1 5.00 of Millennium rebate coupons. $4.95 

830 VACATION GUIDE 

The North Carolina Department of Travel presents 
its free travel package with facts for planning where 
to go, whereto stay, and what to do on a North Car- 
olina vacation. Free 

831 ENERGY PRODUCTS CATALOG 

Energy Arsenal Products cataJog features all types 
of low-cost window and door sealing, and insulat- 
ing systems. Our low-cost systems prevent heat 
loss and stop air leakage. This type of treatment 
will increase the comfort level in your living and 
working areas and save money on heating costs. 
Free 

832 GROW AN AIR PURIFIED HOME NATURALLY 

Using nopumpsorfflte rs P eve ry24hoursonePho- 

tofron® will automatically convert all home air pol- 
lutants to pure oxygen 33 times, add up to one 
gallon of pure water vapor to your home, and add 
natural fragrance whatever plant your imagination 
desires. Full color brochure and video. S3. 00 

833 CHROME IS AND WILL ALWAYS BE IN . . . 

According to the author, this new publication on 
chrome plating is dead on target with the growing 
popularity of restoring antique cars and motorcy- 
cles. Loaded with facts, dag rams r and profession- 
al tips, you will learn how to save money restoring 

your own antiques and how to make thousands of 
dollars by turning this new found craft into a profit- 
able business. Free 

834 HOW TO FINISH WOOD 

Color brochure features comprehensive, step-by- 
step directions for wood finishing with WATCO 
Danish Oil Finishes. Highlights include: color 
chart, finishing tips and trouble shooting sugges- 
tions. Free 



835 THE HOME LANDSCAPER 

This landscape book offers 55 beautiful, profes- 
sionally designed front and backyard landscapes 
that you can do yourself or hire done— each design 
is backed by a complete set of construction blue- 
prints and regionalized plant lists! Includes land- 
scape designs to fit virtually any style of house. 
From Home Planners, Inc. $1 1 .95 



836 POPULAR MECHANICS ROLL-TOP DESK 

Build the charming turn-of-the-century desk 
you've dreamed of with POPULAR MECHANICS 
plans. Made from cherry wood, the desk features a 
handsome base and a roll top, Eight drawers pro- 
vide plenty of space for stationery and other items, 
and the canvas-backed labour lid conceals a large, 
elegant desktop, $6.95 



837 WOODWORKERS' CATALOG 

New! The Woodworkers' Store 1990-91 catalog 
with over 250 new items features 1 00 color pages 
of domestic and exotic hardwoods, veneers, wood 
parts, specialty hardware, kitchen accessories, 
finishing supplies, tools, books, and plans . . . 
Many exclusive items and hard to finish special- 
ties. $1,00 



838 POCKET AND HUNTING KNIVES 

Schrade Cutlery presents two catalogs - Old Timer 
Almanac and Short line Catalogue featuring Old 
Timer, Uncle Henry, Apex, Lightweight and Scrim- 
shaw series of fixed blade, folding and pocket 
knives - all 4 'Built To Last A Lifetime." Free 



839 GUIDE TO INSULATION 

"A Homeowner's Guide To Insulation And Energy 
Savings", 32-page color booklet gives instruc- 
tions on where and how to insulate in an existing 
home, in a remodeling project, and in a new home 
construction. Also explains government insulation 
recommendations. From Owens-Corning Fiber- 
glasCorp. Free 



840 SPACE-AGE LUBES 

Progressive Energy's brochure features automo- 
bile lubricants that reduce engine temperature and 
faction, thereby increasing HP and performance. 
Also works in differentials, transmissions and gear 
boxes. Free 

841 FOR THE SERIOUS O-I-YER 

RY08I offers a wide range of power tools for the 
serious do-it-yourselfer and the professional 
tradesman, Power tools that are designed and 
manufactured to the exacting standards, quality, 
durability and reliability needed by the professional 
while being affordable to the do-it-yourselfer. Full 
color brochure. Free 

842 BRING WARMTH AND BEAUTY HOME 

Give your home a special warmth, beauty and 
openness with windows featuring Sungate coated 
low-£ glass from PPG. An eight-page, color bro- 
chure describes how you can retain indoor heat in 
the winter and reduce solar heat gain In the sum- 
mer while adding to the value of your home. Free 

843 TOWING & HITCH GUIDE 

Choosing the right hitch for your tow vehicles is 
easy with the U-Haul Select A Hitch Guide, This 
pocket guide is filled with helpful information on 
how to select the correct hitch and towing package 
for your vehicle and towing needs. Free 

844 LIFETIME FINISH 

Liquid Glass Enterprises Inc. proudly announces 3 
new products— Liquid Glass Pre-Cleaner, Con- 
noisseur's Choice Cleaner with Mink Oil , and Wash 
Concentrate— to complete its line of high tech ap- 
pearance chemicals for automotive, marine, air- 
craft, and household uses. 8-page color brochure, 
sample pack kit, and ordering information. $1 .00 

845 INFORMATION FOR THE DIVORCED 

Membership information and sample newsletter 
from national organization. Attorney and local 
group referrals, literature on finances, law cita- 
tions, top writers, common sense on all gender is- 
sues, $3.00 
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THE INSIDE STORY ON A NEW LEVEL 

OF CLOSENESS AND COMFORT. 




One look into our revolution- 
ary new razor and you'll realize the 
standards of shaving 




Dramatically. You'll 
find you can now shave 
closer than ever without 
the slightest sacrifice 
of the legendary Norelccf 
comfort. 

This new standard 
of shaving excellence was 
achieved through major 





"Lift and Cut" laser- 
etched on our heads is 
your assurance of 
Noretco's patented 
performance. 



improvements 
in virtually 
every area of 

the Norelco patented 
"Lift and Cut" system. 
The comb slots have 
been redesigned so hair 
growing at 



INTRODUCING THE 
NEW GENERATION NORELCO. 



directed to the blades. The cutting 
system has been engineered to 

shave even closer without 
the blades touching your 
skin. And an improved 
bearing mechanism 
delivers a more consis- 
tent, smoother cutting 
action. 

Together, these engi- 
neering advances shave 
you closer than ever. Yet 
' not one iota of comfort 
has been lost. Rather, 
youVe 




any angle can be quickly 



fjNoreico 



gained a new 
level of closeness 
and comfort. 

And that, gen- 
tlemen, is the real 

inside 




© 199U Nureko Consumer Products Company 
A Division of North American Philips Corporation, 
Stamford. CT 06904 



story. 

A NEW lEVElOT CtOSEMESS AMD COMFORT. 
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PICKUP 







"TOYOTA'S REPUTATION CARRIES 
A LOT OF WEIGHT WITH US." 

To many people, nothing's more important than the reliability 
of their pickup— except possibly its capacity for handling 
loads. Toyota pickups, like the 1991 Xtracab Deluxe V6, are leg- 
endary for their strengths in both of these areas. It'll carry 
1,640 lbs* or tow 3,500** There's even aToyota One Ton model 
that'll haul 2,510 lbs. and tow 5,000.** Yet, with Toyota's power- 
ful 3.0-liter V6 engine in front of you, you may not even notice 
the load behind. That's a big weight off anyone's mind. Call 
1-800-GO-TOYOTA if you'd like a truck brochure or the name 
of your nearest dealer. 



"I love what you do for me'! 




® TOYOTA 




NOT FOR QUALITY 







•Including occupants, equipment and cargo. **With manual transmission, not to exceed GCWR of 6,900 lbs. (8,600 lbs. -One Ton). Requires additional 
3, 500-lb. (5,000-lb.) weight-carrying frame- mounted Class II (Class 111) tow hitch. Get More From Lite . . . Buckle Up! P 19% Toyota Motor Sales, U.S.A., Inc. 
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